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Section 1
Introduction

This document serves as the General Property Investigation (GPI) sampling and
analysis plan (SAP) for operable unit (OU) 4 (Site) of the Libby Asbestos Superfund
Site. This SAP outlines activities that will be implemented to screen properties for
Libby Amphibole asbestos (LA) or LA source materials and to determine the extent of
any required removal action at each property selected for investigation. These
actrvities include verbal interviews, interior and exterior visual inspections, and soil
and bulk material sampling.

This SAP contains all the elements required for both a field sampling plan and quality
assurance (QA) project plan. This SAP was developed in accordance with the
Environmental Protection Agency Requirements for Quality Assurance Project Plans, EPA
QA/R-5 (EPA 2001), and the Guidance on Systematic Planning Using the Data Quality
Objectives Process, EPA QA/G4 (EPA 2006).

The purpose of this SAP is to describe the sampling objectives, locations,
measurement methods, and data quality objectives (DQOs) to support residential,
commercial, and industrial response actions. The SAP is organized as follows:

Section 1 - Introduction

Section 2 - Site Background

Section 3 - Data Quality Objectives
Section 4 - Sampling Program

Section 5 - Laboratory Operations
Section 6 - Assessment and Oversight
Section 7 - Data Review and Verification
Section 8 - References

The process detailed within this SAP will be independent of the EPA contractor
completing the activities, herein referred to as the architectural and engineering
contractor (A&E).

1.1 Objectives

This section defines the objectives of the GPI program and the intended use of data.
There are two main objectives to the sampling program described in this SAP:

1. Collect data to confirm the presence/absence of LA and/or LA source
materials at residential, commercial, industrial, and public properties within
Oou4.

2. Collect data to determine the extent of removal activities required at

properties within OU4 where previous investigations indicate the presence of
LA and/or LA source materials.

1-1
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Introduction

1.2 Project Schedule and Deliverables

Sampling activities are planned to begin in April 2010. It is estimated that over 700
properties in OU4 have had no previous investigation completed. In addition, more
than 400 properties in OU4 have been identified as requiring further investigation and
removal activities. The overall schedule for implementing the sampling program
described in this SAP will be determined by the annual clean-up goals.

CDM | 12
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Section 2

Site Background

2.1 Site Location

The Site is located within Sections 3 and 10, T30N, R31W of the Libby Quadrangle in
Lincoln County, Montana (Figure 2-1). The Site includes homes and other businesses
that may have become contaminated with LA as a result of the vermiculite mining
and processing conducted in and around the City of Libby (Figure 2-2).

The Site has been subdivided into eight OUs (Figure 2-3) to facilitate a phased
approach to cleanup:

m OU1. The former export plant is defined geographically by the property boundary

of the parcel of land that included the former export plant and nearby impacted
areas.

OU2. OU2 includes areas impacted by contamination released from the former
screening plant. These areas include the former screening plant, the adjacent
Flyway property, the Highway 37 right-of-way adjacent to the former screening
plant and Rainy Creek Road, and privately-owned property. The Kootenai Bluff
Subdivision area (former railroad loading station area), located directiy across the
Kootenai River from the former screening plant, has been removed from OU2 and
is now part of OU4.

OU3. The mine OU includes the former vermiculite mine and the geographic area
(including ponds) surrounding the former vermiculite mine that has been
impacted by releases from the mine, including Rainy Creek and the Kootenai
River. Rainy Creek Road is also included in OU3. The geographic area of OU3 is
primarily based upon the extent of contamination associated with release from the
former vermiculite mine.

OU4. OU4 is defined as residential, commercial, industrial (not associated with
former W.R. Grace Company [W.R. Grace] operations), and public properties,
including schools and parks in and around the City of Libby, or those that have
received material from the mine not associated with W.R. Grace operations.

OUS5. OU?5 is defined geographically by the parcel of land that included the former
Stimson Lumber Company. OUb5 is bounded by the high bank of Libby Creek to
the east, the Kootenai River to the north, and residential/commercial/industrial
property within OU4 to the south and west. This OU is approximately 400 acres in
size and is currently occupied by various vacant structures/buildings as well as
multiple operating businesses (lumber processing, log storage, excavation
contractor, etc.). Within the OU5 boundary is the Libby Groundwater Superfund
Site, which is not associated with the Libby Asbestos Superfund Site.

2-1
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m OU6. Owned and operated by the Burlington Northern and Santa Fe Railroad
(BNSF), OUB6 is defined geographically by the BNSF property boundaries from the
eastern boundary of OU4 to the western boundary of OU7 and extent of
contamination associated with the rail yard.

m OU7. Approximately 20 miles west of downtown Libby, the Troy OU includes all
residential, commercial, and public properties in and around the town of Troy,
Montana.

m OUS8. OU8 is comprised of the United States and Montana State Highway right-of-
ways within the OU4 and OU7 boundaries.

2.2 Site History

Vermiculite was discovered 7 miles northeast of Libby, Montana in 1881 by gold
miners. In the early 1920s, Edward Aliey began initial mining operations on the
vermiculite ore body located approximately 7 mlies northeast of Libby. Full-scale
operations began later that decade under the name of the Universal Zonolite
Insulation Company (Zonolite). This ore body contains a solid solution series of
amphibole asbestos fibers with compositions including tremolite, richterite, and
winchite (herein referred to as LA) as defined by Meeker et al. (2003). Unlike
chrysotlie asbestos, LA has never been used commercially on a wide scale. During the
mine's operating life, while vermiculite was used in a variety of products (including
insulation and construction materials, as a carrier for fertilizer and other agricultural
chemicals, and as a soil conditioner), LA was considered a byproduct of little or no
value.

The vermiculite ore was mined using standard strip mining techniques and
conventional mining equipment. The ore was then processed in an onsite dry mill to
remove waste rock and overburden material. Once processed, the ore was transported
from the mine to the former screening plant, where the ore was sorted into five size
ranges. After the sorting process, the material was shipped to various locations across
the United States, for either direct inclusion in products or for "expansion" prior to use
in products. Expansion (also known as "exfoliation" or "popping") was accomplished
by heating the ore, usually in a dry kili), to approximately 2,000 degrees Fahrenheit.
This process explosively vaporizes the water contained within the phyllosliicate
structure causing the vermiculite to expand by a factor of 10 to 15. This produces the
vermiculite material most commonly sold as a soli amendment for gardens and
greenhouses.

In Libby, operations handling this material occurred at four main locations: the mine
and null located on Rainy Creek Road on top of Zonolite Mountain; the former
screening plant and raihoad loading station located at the intersection of Highway 37
and Rainy Creek Road and directly across the Kootenai River, respectively; the former
expansion/export plant (the former export plant) located immediately west of
Highway 37 where it crosses the Kootenai River; and at the former expansion plant
located at the end of Lincoln Road, near 5th Street. The Lincoln Road Expansion Plant

2-2
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went offline sometime in the early 1950s. In 1963, W.R. Grace purchased Zonolite and
continued vermiculite mining operations in a simliar fashion. In 1975, a wet milling
process was added that operated in tandem with the dry mili until the dry mill was
taken offline in 1985. The wet milling process was added to reduce dust generation of
the milling process. Expansion operations at the former export plant ceased in Libby
sometime prior to 1981, although this area was stili used to bag and export milled ore
until mining operations concluded in 1990. Before the mine closed in 1990, Libby
produced about 80 percent of the world's supply of vermiculite.

Since 1999, Environmental Protection Agency (EPA) Region 8 has been conducting
sampling and cleanup activities to address highly contaminated areas in the Libby
valley. The EPA inspection was initiated in response to media articles, which detailed
extensive asbestos-related health problems in the Libby population. While at first the
situation was thought limited to those with direct or indirect occupational exposures,
it soon became clear that there were multiple exposure pathways and many persons
with no link to mining-related activities were affected.

2.3 Occurrence of LA

Typically, the LA contamination found in the Libby valiey comes from one or some
combination of "primary" sources: vermiculite mining wastes, vermiculite ores,
vermiculite processing wastes, bulk residuals from vermiculite processing, LA-
containing rocks, or vermiculite insulation. Asbestos from these primary sources has
been found in interior building dust samples and local soils, which in turn act as
secondary sources. To date, EPA’s goal has been to find and identify areas with
elevated levels of LA (the primary sources) and to remove them. EPA has conducted
removal of contaminated soil at the former export plant location, the former screening
plant and adjacent properties, and residential, commercial, and public properties with
LA source materials present. Removal actions have also been performed at three
schools in Libby.

Cleanup work in Libby is ongoing and includes the removal of LA-containing media
that include: vermiculite-containing materials (including vermiculite insulation and
building materials with vermiculite additives), soil, and dust from residential,
commercial, and industiial properties. The vermiculite encountered within
structures/buildings is typically found in attics and exterior walls where it is used for
insulation. In some cases, vermiculite insulation is found in interior and exterior walls
due to sifting from the attic. In rare cases, vermiculite is found as an additive in
building materials such as plaster, mortar, and concrete. The L.A-contaminated soil -
encountered is generally due to vermiculite used as a soli amendment in flowerbeds
and gardens, for leveling of low spots, and for backfilling of utilities. LA-
contaminated dust occurs inside stiuctures due to vermiculite insulation leaking into
the living spaces from the attic or walls, and/or LA being tiacked inside from the
outdoor source locations discussed above.

General Property Investigaion SAP.docx
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2.4 Summary of Previous Investigations

Historical inspections at the Site include the Phase 1 and Phase 2 investigations,
contaminant screening study (CSS), and the ongoing remedial investigation (RI).

The Phase 1 sampling program, initiated in early 2000, was designed as a rapid pliot-
scale inspection to:

m Determine whether or not airborne asbestos levels in Libby required time-critical
action to protect public health

m Obtain data on asbestos levels in potential source materials

» Identify the most appropriate analytical methods to screen and quantify asbestos in
source materials

The Phase 2 sampling program began in March 2001 and was designed to refine
human exposure and health risk estimates through coliection of systematic data on
asbestos levels in air and other media and identification of sources of airborne
asbestos. A summary of the findings of the Phase 1 and 2 studies is presented below:

m Asbestos occurs in ore and processed vermiculite obtained from the mine site
located outside the City of Libby.

m Asbestos fibers of the type that occur in vermiculite ore from the mine site are
hazardous to humans when inhaled.

m Asbestos fibers that are characteristic of those that occur in materials from the
Libby mine are present in a variety of different source materials at residential and
commercial locations in and around Libby.

m Disturbance of asbestos-contaminated source materials can result in exposure to
respirable asbestos fibers in air.

m The concentrations of fibers in air generated by disturbance of source materials
may exceed Occupational Safety and Health Administiation (OSHA) standards for
acceptable occupational exposures, and estimated excess cancer risks can exceed
EPA’s typical risk range by an order of magnitude or more.

The CSS inspection, which was part of OU4 Rl activities, was initiated in early 2002
and employed a combination of visual inspections, verbal property owner interviews,
and outdoor soil sampling to screen each property in the study area for the presence
of potential sources of LA in areas where exposure is most likely to occur.

24
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The primary objective of the CSS was to determine the presence or absence of
potential LA sources at each property within the study area. Additional objectives
included:

m Identification of properties that require remediation (i.e., contain primary sources)

m Identification of properties that require further inspection (i.e., contain or have
indicators of secondary sources)

m Quantification of relative LA abundance in soils

m Identification of characteristics of properties that may increase chances of exposure
toLA

m Identification of characteristics of properties that may aid in development of
remedial decisions

m Determination of spatial trends

Results of the Phase 1 and CSS inspections are currently used to determine which
properties would require additional investigation and subsequent cleanup activities.
The status for each property, as of 2006, was summarized in the 2006 CSS Final
Technical Memorandum (CDM 2006a). It is estimated that over 700 properties within
QU4 were not inspected during the Phase 1 and CSS sampling programs.

CDM 25
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Section 3
Data Quality Objectives

The DQO process, based on scientific methods, is a series of planning steps that are
designed to ensure that the type, quantity, and quality of environmental data used in
decision-making are appropriate for the intended purpose. The DQOs presented in
this section were developed in accordance with EPA guidance (EPA 2006).

The DQO process specifies project decisions, the data quality required to support
those decisions, specific data types needed, data collection requirements, and
analytical techniques necessary to generate the specified data quality. The process also
ensures that the resources required to generate the data are justified. The DQO
process consists of seven steps; output from each step influences the choices that wlil
be made later in the process. These steps include:

1. State the problem

2. Identify the decision

3. Identify the inputs to the decision

4. Define the study boundaries

5. Develop a decision rule

6. Specify tolerable limits on decision errors

7. Optimize the design

3.1 Step 1 - State the Problem

The purpose of this step is to describe the problem to be studied so that the focus of
the investigation wili be unambiguous.

Several property investigation field efforts have been completed for the Site, including
the Phase 1 and Phase 2 investigations and the CSS. A number of properties were not
inspected during these investigations due to various circumstances including refusal
of access, inability to contact property owners, and incomplete county parcel
information. Consequently, there are a number of properties where it is unknown
whether LA contamination exists. In addition, some historical investigations were
performed using techniques that differ from current site investigation protocols (e.g.,
5-point composite sampling, high-traffic area visual inspections, semi-quantitative
estimation of vermiculite, etc.).

General Property Investigation SAP.docx
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This GPI SAP was developed to reflect current investigation and sampling methods.
The GPI process is divided into two distinct phases; screening investigation (SI) and
detailed investigation (DI). Sis are intended to screen properties that have not
undergone previous investigation, while DIs are performed at properties where a
removal trigger has been identified. The SI and DI phases will be combined into a
single property visit when possible. Therefore, the overall GPI sampling program
described in this SAP is designed to:

m Determine if LA and/or LA source materials are present at residential, commercial,
industtial, or public properties within OU4.

m Determine the extent of LA contamination on each property if LA or LA source

materials are present.

This SAP describes the sampling and inspection procedures that will be used to
collect data of sufficient quality and representativeness to evaluate each of these

items.

3.2 Step 2 - Identify the Decision

This step identifies what questions the investigation will attempt to resolve and what
actions may result. The principal study questions and possible alternative actions are

as follows:

Response Item Evaluated |

Principal Study Question

Alternative Actions

Screening Investigation

Determine if LA or LA
source materials are
present on individual

Is vermiculite-containing
material present in buildings?

Terminate S| phase and transition
to DI phase
Take no action

Is vermiculite visible in surface
soils?

Terminate S| phase and transition
to DI phase if vermiculite is found
in SUAs

For CUAs and LUAs, document
location of surface soils that
contain vermiculite and isolate

properties. these areas for discrete sampling
Take no action
Is LA detected at levels 21% in Document location of LA-
any surface soil samples contaminated surface soils and
collected from individual transition to DI phase
properties? Take no action
Detailed Investigation

Determine the extent of LA
contamination on individual
properties if LA or LA
source materials are
present.

Is vermiculite insulation
present in property buildings?

Sketch and document location and
extent of vermiculite for removal
action

Take no action

Is LA detected in friable
building materials (e.g.,
plaster) that contain vermiculite
additives?

Collect samples, sketch and
document location and extent of
LA-contaminated building
materials for removal action
Take no action

General Property tnvestigation SAP.docx
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Response item Evaluated

Principal Study Question

Altemative Actions

is LA detected at
concentrations 25,000 s/cm? in

Sketch and document location of
living space with LA-contaminated

indoor dust from any one indoor dust for removal action

previously collected dust = Take no action
sample from individual
_properties?
is vermiculite visible in surface | = Sketch and document location and
soils? extent of vermiculite-containing

soil for removal action
= Take no action

What is the extent of LA = Collect samples, sketch and

contamination in surface soils? document location and extent of
LA-contaminated soil for removal
action

= Take no action

CUA - common-use area

DI — detailed investigation

LA — Libby Amphibole asbestos

LUA - limited-use area

sfem? — structures per square centimeter
Si — screening investigation

SUA - specific-use area

2 — greater than or equal to

3.3 Step 3 - Identify the Inputs to the Decision

The purpose of this step is to identify the information and measurements that need to
be obtained to resolve the decision statements. The information needed to resolve the
principal study questions are summarized in Table 3-1.

3.4 Step 4 - Define the Boundaries of the Study

This step specifies the spatial and temporal boundaries of this investigation.

3.4.1 Spatial Bounds

The information gathered to answer the objectives will be collected from properties
within the boundaries of OU4 and outside existing OUs as directed by EPA (Figure 2-
3). The vertical spatial boundaries extend from the highest point at a property,
approximately two stories, to the depth of soil samples collected, approximately 6
inches below ground surface.

3.4.2 Temporal Bounds

For each property, the temporal boundaries of this investigation include the time from
when an SI begins to the time it is determined LA or LA source materials do not exist
on the property or when a DI is complete.

3.5 Step 5 - Develop Decision Rules

The purpose of this step is to describe the method that EPA wlll use to determine if
the data collected indicate acceptance and the resulting decision applied when
acceptance is not obtained. The principal study question, inputs to resolve study
questions, action levels, and decision rules are summarized in Table 3-2.

3-3
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Table 3-1 Summary of Inputs to Resolve Study Questions and Use of
Information Acquired from Inputs

Principal Study Question

Input to Resolve
Question

Use of Input to Resolve Question

Screening Investigation

Is vermiculite-containing
material present in
buildings?

Visual Inspection

For each property undergoing an Sl, attics, living
spaces, walls, and understructures will be inspected for
vermiculite-containing material to the extent possible.
The results of the Inspection will be used to determine If
an LA source material is present within buildings at
individual properties and result In removal action.

Is vermiculite visible in
surface soils?

Visual Inspection

For each property undergoing a screening Investigation,
a semi-quantitative visual estimation inspection of
vermiculite will be performed on surface soils
throughout the entire property. The results of the visual
inspection will be used to determine if LA source
materials are present at individual properties and to
determine if DI activities are required.

Is LA detected at levels
greater than or equal to
1% in any surface soil
samples collected from
individual properties?

Soil Samples

For each property undergoing an Sli, surface soil
samples will be collected from use areas (e.g., SUAs,
CUAs, LUAs, etc.). The results of the surface soil
samples will be used to determine if LA contamination is
present at individual properties and to determine if DI
activities are required.

Detailed Investigation

Is vermiculite insulation
present in property
buildings?

Visual Inspection

For each property undergoing a detailed investigation, a
visual inspection will be performed within each building
on the property. The results of the visual inspection will
be used to determine the extent of LA source materials
for removal planning.

Is LA detected in friable
building materials (e.g.,
plaster) that contain
vermiculite additives?

Bulk Material
Samples

For each property undergoing a detailed investigation,
bulk material samples will be collected from friable
building materials that contain vermiculite. The results
of the bulk material samples will be used to determine if
LA contamination is present in the building materials at
individual properties for removal planning.

Is LA detected at
concentrations greater
than or equal to 5,000
s/em? in indoor dust from
any one previously
collected dust sample from
individual properties?

Dust Samples

For each property where dust samples were collected
during previous investigations, analytical results will be
reviewed to determine if LA contamination is present in
indoor dust at individual properties for removal planning.
Dust samples will not be collected as part of this
investigation.

Is vermiculite visible In
surface soils?

Visual Inspection

For each property undergoing a DI, semi-quantitative
visual estimation inspections for vermiculite will be
performed on surface soils to determine the extent of
LA source materials for removal planning.

What is the extent of LA
contamination in surface
s0ils?

Soil Samples

For each property undergoing a DI, additional surface
soil samples may be collected from use areas (e.g.,
SUAs, CUAs, LUAs, etc.) to further determine the
extent of LA contamination for removal planning.

CUA — common-use area
DI — detailed investigation
LA - Libby Amphibole asbestos
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Table 3-2 Decision Rules

Section 3
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Principal Study Question

Input to Resolve
Question

Input Requirements

Action Level

Decision Rule

Screening Investigation

Is vermiculite-containing
material present in buildings?

Visual Inspection

Presence or absence of
vermiculite via visual inspection

Presence of
vermiculite

If open, non-contained, or migrating vermiculite is
observed, the location will be documented and an
interior DI will be performed.

If contained vermiculite is observed, the location will be
documented.

If vermiculite is not observed, take no action.

Is vermiculite visible in surface
s0oils?

Visual Inspection

CDM-LIBBY-06

Detectable quantities
of visible vermiculite
as defined in CDM-
LIBBY-06

If vermiculite is observed in surface soils within SUAs,
the investigation activities will transition to the DI
phase.

If vermiculite is observed in surface soils only within
non-SUAs, isolate these areas for discrete sampling.

If vermiculite is not observed, take no action.

Is LA detected in individual
surface soil samples collected
from individual properties?

Soil Samples

Analysis: PLM-VE and PLM-Grav
with project-specific modifications
Reported Result: % LA

AS: 0.2%

Greater than or equal
to1% LA

If levels of LA greater than or equal to 1% are detected
in surface soil samples, the investigation activities will
transition to the DI phase.

If levels of LA less than or 1% (1% LA, Trace, or non-
detect) are detected in surface soil samples, take no
action.

Detailed Investigation

Is vermiculite insulation present
in property buildings?

Visual Inspection

Presence or absence of
vermiculite insulation via visual
inspection

Presence of
vermiculite

If vermiculite insulation is observed, the location will be
documented for subsequent removal action.

If vermiculite insulation Is not observed, take no action.

Is LA detected in friable building
materials (e.g., plaster) that
contain vermiculite additives?

Bulk Material
Samples

Analysis: PLM by NIOSH 9002
Reported Result: % LA

AS: Method defined as 1%, but
qualitative estimates of LA
present below 1% reported as
less than 1% or ND

Any detectable LA

If LA Is detected in any bulk material samples, the
building material(s) that the bulk sample represents will
be sketched/documented for subsequent removal
action.

If LA is not detected in any bulk material sample, take
no action.
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Principal Study Question

Input to Resolve
Question

Input Requirements

Action Level

Decision Rule

Detailed Investigation

Is LA detected in indoor dust
from previously collected
individual dust samples from
individual properties?

Dust Samples

Analysis: TEM by ASTM D5755
with project-specific modifications
Reported Result: s/cm?

AS: 1,000 per cm?

5,000 s/em®

If LA is detected greater than or equal to 5,000 s/cm®
in any dust sample, the living space that the dust
sample represents will be sketched/documented for
subsequent removal action.

If LA is detected at levels less than 5,000 s/cm? in any
dust sample, take no action.

Is vermiculite visible in surface
soils?

Visual Inspection

CDM-LIBBY-086

Detectable quantities
of visible vermiculite
as defined in CDM-
LIBBY-08

If vermiculite Is observed In surface soils, the location
will be sketched/documented for subsequent removal
action.

If vermiculite Is not observed in surface soils, take no
action.

What is the extent of LA
contamination in surface soils?

Soil Samples

Analysis: PLM-VE and PLM-Grav
with project-specific modifications
Reported Result: % LA

AS: 0.2% LA

Any detectable LA

If any detectable levels of LA are found In surface soil
samples, the location will be sketched/documented for
subsequent removal action.

If LA is not detected In surface soil samples, take no
action.

AS — analytical sensitivity

ASTM — American Society for Testing and Materials

DI - detailed investigation

LA — Libby Amphibole asbestos
NA — not applicable

ND - nondetect

PLM - polarized light microscopy

s/om? — structures per square centimeter

Sl - screening investigation
SUA - specific-use area

TEM - transmission electron microscopy

% — percent

General Property investigation SAP.docx
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Table 3-3 Limits on Decision Errors

Principal Study Question

Null Hypothesis

Type | Error
Will Result in:

Type ii Error
Will Result in:

Screening Investigation

is open, non-contained, or migrating
vermiculite containing material
present in buildings?

Vermiculite is
present in property
buildings.

Determining that property buildings
do not contain vermiculite when they
actually do. This would result in no
subsequent removal action and in
turn, an increased risk to human
health.

Determining that property buildings contain vermiculite
when actually they do not. This would result in
unnecessarily performing removal action planning and
adds to investigation costs.

is vermiculite visible in surface soils?

Vermiculite is
present in surface
soils.

Determining that surface soils do not
contain vermiculite when they
actually do. This may result in no
subsequent exterior D! and in turn, an
increased risk to human health.

Determining that surface soils contain vermiculite when
they actually do not. This may result in unnecessarily
performing an exterior D! and adds to investigation costs.

is LA detected in surface soii
samples collected from individual
properties?

Surface soils are
contaminated with
LA.

Determining that surface soils are not
contaminated with LA when they
actually are. This may result in no
subsequent exterior DI and in turn, an
increased risk to human health.

Determining that surface soils are contaminated with LA
when they actually are not. This would result in
unnecessarily performing an exterior D! and adds to
investigation costs.

Detailed Investigation

is vermiculite insulation present in
property buildings?

Vermiculite
insulation is
present in property
buildings.

Determining that property buildings
do not contain vermiculite insulation
when they actually do. This would
result in no subsequent removal
action and in turn, an increased risk
to human health.

Determining that property buildings contain vermiculite
insulation when they actually do not. This would result in
unnecessarily performing removal action planning and
adds to investigation costs.

is LA detected in friable building
materials (e.g., plaster) that contain
vermiculite additives?

Friable building
materials that
contain vermiculite
are contaminated
with LA.

Determining that friable building
materials that contain vermiculite are
not contaminated with LA when they
actually are. The LA-contaminated
building materlal(s) would not be
included in the removal action and in
turn, an increased risk to human
health.

Determining that friable building materials that contain
vermiculite are contaminated with LA when they actually do
not. This would result in unnecessarily including the
building materials in the removal action and adds
unnecessary costs to the investigation and removal.
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Principal Study Question

Null Hypothesis

Type | Error
Will Result in:

Type ii Error
Will Result in:

is LA detected in indoor dust from
previously collected dust samples?

indoor dust is
contaminated with
LA.

Determining that indoor dust is not
contaminated with LA when it actually
is. The LA-contaminated living space
would not be included in the removal
action and in turn, an increased risk
to human health.

Determining that indoor dust that contains is contaminated
with LA when it actually is not. This would result in
unnecessarily including an interior cleaning to the removal
action and adds unnecessary costs to the investigation and
removal.

is vermiculite visible in surface soils?

Vermiculite is
present in surface
soils.

Determining that surface soils do not
contain vermiculite when they
actually do. The LA-contaminated
soils would not be included in the
removal action and in turn, an
increased risk to human health.

Determining that surface soils contain vermiculite when
they actually do not. This would result in unnecessarily
including exterior excavation to the removal action and
adds unnecessary costs to the investigation and removal.

What is the extent of LA
contamination in surface soils?

Surface soils are
contaminated with
LA.

Determining that surface soils are not
contaminated with LA when they
actually are. The LA-contaminated
soils would not be included in the
removal action and in turn, an
increased risk to human health.

Determining that surface soils contain are contaminated
with LA when they actually are not. This would result in
unnecessarily including exterior excavation to the removal
action and adds unnecessary costs to the investigation and
removal.

DI — detailed investigation
LA - Libby Amphibole asbestos

CDM 3.8
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3.6 Step 6 - Specify Tolerable Limits on Decision Errors

The tolerable limits on decision errors, used to establish performance goals for the
data collection design, are specified in this step.

Specific to performing Sis and DIs, two types of decision errors are possible:

m A Typel (false negative) decision error would occur if a risk manager decides that
an inspection/sample does not contain vermiculite/ LA above a level of concem,
when in fact it is of concern.

m A Type Il (false positive) decision error would occur if a risk manager decides that
an inspection/sample does contain vermiculite/levels of LA above a level of
concem, when in fact it does not.

EPA is most concemed about guarding against the occurrence of Type I errors, since
an error of this type may leave humans exposed to unacceptable levels of LA.

EPA is also concemed with the probability of making Type II (false positive) decision
errors. Although this type of decision error does not result in imacceptable human
exposure, it may result in unnecessary expenditure of resources. Generally, EPA
allows for a 20 percent false positive rate.

For the purposes of completing all seven steps of the DQO process, the nuli
hypotheses and consequences of making an incorrect decision are summarized in
Table 3-3. However, the gray region and tolerable limits on decision errors are not
proposed because they are not applicable in this case.

Typically, Step 6 of the DQO process is useful to encourage careful design of decision
rules by defining and integrating the errors that are acceptable based upon a myriad
of integrated project management decisions such as reduction in risk to human health,
implementability / practicability, and cost. As stated in the guidance document for
development of DQOs: QA /G-4 (EPA 2006a), solely statistically generated tolerable
limits on decisions errors are not necessary in certain cases provided that a line of
reasoning (scientific justification) is presented that adequately defines acceptable
limits or decision errors. This particular effort was put forth in the Action
Level/Clearance Criteria Technical Memorandum (EPA 2003) for DQO:s for the following
sampling and inspection: (1) vermiculite in surface soils and property
stiuctures/buildings; (2) surface soil samples; and (3) indoor dust samples.

3.7 Step 7 - Optimize the Design for Obtaining Data

This step identifies a resowuce-effective data collection design for generating data that
are expected to satisfy the DQOs. The data collection design is described in detail in
the remaining sections of this SAP and other site documents referenced in Section 4.
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Referencing the Action Level/Clearance Criteria Technical Memorandum (EPA 2003) and
data previously generated for the site, the DQOs have been designed to support the
proposed SI and DI activities and represent the best possible project planning effort.
However, in implementing the requirements contained in this SAP, unforeseen
situations may arise or team members may find more efficient means to carry out
some of the day-to-day activities. Therefore, team members are always afforded the
opportunity to recommend optimization of the data gathering design.

Recommendations must come through proper channels (i.e., through the task leader
[TL] or field team leader [FTL]) and documented using either a Libby Asbestos Project
Record of Modification Form (provided in Appendix E) or an addendum to this SAP.
All modifications or addendums must be approved prior to making the proposed
changes.
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Section 4
Sampling Program

This section summarizes field activities that will be performed in support of general
property investigations within OU4, and outside existing OUs as directed. This

" section also provides brief summaries of standard operating procedures (SOPs),

including project-specific modifications where applicable and project-specific details
not discussed in the SOPs. As previously mentioned, the GPI is designed to screen
properties for the presence of LA or LA source materials and determine the extent of
LA contamination for subsequent removal. The overall investigation process is
outlined in Figure 4-1. The sampling program is divided into a two major phases:

m Screening Investigation (SI) (Section 4.2)
m Detailed Investigation (DI) (Section 4.3)

Specific details on each type of investigation are discussed below. For comprehensive
health and safety information, field personnel will refer to the general and project-
specific SOPs included in Appendix A. The Comprehensive Site Health and Safety Plan
(CSHASP) (CDM 2006) and the A&E's site-specific health and safety plan (HASP)
(CDM 2008) should be consulted to determine health and safety protocols for
performing GPI work.

All sampling activities wili be performed in accordance with this SAP. The SOPs and
project-specific procedures to be employed are:

m Sample Custody (Modified CDM SOP 1-2)
Packaging and Shipping of Environmental Samples (Modified CDM SOP 2-1)
Guide to Handling of liwestigation-derived Waste (IDW) (Modified CDM SOP 2-2)
Field Logbook Content and Control (Modified CDM SOP 4-1)

Field Equipment Decontamination at Non-Radioactive Sites (Modified CDM SOP
4-5)

Control of Measurement and Test Equipment (CDM SOP 5-1)

Project-specific SOP for Global Positioning System (GPS) Coordinate Collection
and Handling (CDM-LIBBY-09)

Project-specific SOP for Investigation Soil Sample Collection (COM-LIBBY-05)
Project-specific SOP for Visual Vermiculite Inspection (CDM-LIBBY-06)

Project specific SOP for Electronic Field Data Capture and Production of Chain-of-
Custody (COC) Records (CDM-LIBBY-15)
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Table 4-1 indicates the current version of each SOP to be utilized as part of this SAP.

The following sections summarize field activities that will be performed during the
implementation of the sampling investigation efforts described in this SAP.

Analytical methods for all samples collected in accordance with this SAP are
discussed in Section 5.

Table 4-1 Standard Operating Procedures

SOP Cul_'re;nt Title Revision
Revision Date
CDM SOP 1-2 5 Sample Custody March 2007
CDM SOP 21 3 Packaging and Shipping of Environmental Samples March 2007
CDM SOP 2-2 5 Guide to Handling Investigation-Derived Waste March 2007
CDM SOP 4-1 6 Field Logbook Content and Control March 2007
CDM SOP 4-5 7 gﬂ: Equipment Decontamination at Nonradioactive March 2007
CDM SOP 5-1 8 Control of Measurement and Test Equipment March 2007
' CDM-LIBBY-05 2 Soil Sample Collection at Residential and Commercial Mav 2007
Properties y
Semi-Quantitative Visual Estimation of Vermiculite in
CDM-LIBBY-06 ! Soils at Residential and Commercial Properties May 2007
Global Positioning System (GPS) Coordinate Collection
CDM-LIBBY-09 2 and File Transfer Process July 2009
CDM-LIBBY-15 0 Completion of Electronic Surveys Using Mobile Surveyor TBD

4.1 Pre-Sampling Activities

Prior to beginning of field activities, a field planning meeting (FPM) will be
conducted, any required training will be performed, and an inventory of equipment
and supplies will be completed to determine procurement needs.

4.1.1 Field Planning

Prior to beginning field activities, an FPM wlll be conducted by the A&E’s
investigation TL or FTL, which will be attended by the field team members
conducting the work, a member of the A&E’s QA staff, and a member of the A&E'’s
health and safety staff. The agenda, prepared by the TL or FTL, wlll be reviewed and
approved by QA and health and safety staff prior to the FPM. A field planning
meeting agenda is provided in Appendix B. The FPM will briefly address and clarify:

m Documents governing fieldwork that must be on site

m Any changes in the governing documents

Objectives and scope of the fieldwork

m Equipment and training needs

4-2

General Property Investigation SAP.docx




Section 4
Sampling Program

m Field operating procedures, schedule of events, and individual assignments
m Required quality control (QC) measures
s Health and safety requirements

During the FPM, copies of the agenda will be distiibuted and an attendance list will
be circulated for signature. The agenda and the completed attendance llst will be
maintained in the A&E’s project files. Additional meetings will be held when major
changes to the documents governing fieldwork occur, or when the scope of the
assignment changes significantiy.

Field team members will perform the following activities before and during field
activities, as appllcable:

m Review and understand applicable goveming documents

m Record appropriate levels of documentation regarding activities conducted

Ensure coordination between key staff, such as the A&E’s sample coordinator and
the removal contractor

Obtain required sample containers and other supplies

Obtain, check, and calibrate field sampling equipment

Obtain and maintain personal protective equipment (PPE)

4.1.2 Field Team Training Requirements

Prior to starting work described in this document, any new field team member must
complete the following, at a minimum:

m Read the CSHASP (CDM 2006) and site-specific HASP (CDM 2008)
m Attend an orientation session with the A&E’s onsite health and safety officer
m Read and understand all relevant governing documents

= Attain OSHA 40-hour Hazardous Waste Operations and Emergency Response
certification and relevant 8-hour refresher course certifications

m Attain respiratory protection course certification as required by 29 Code of Federal
Regulations (CFR) 1910.134

m Attain asbestos awareness course certification as required by 29 CFR 1910.1001
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s Complete trainihg on sample collection techniques to the satisfaction of the GPI TL

or FTL

s Complete training on identifying vermicullte and Libby mine-related materials to

the satisfaction of the GPI TL or FTL

Documentation of trainings/ certifications wlll be stored in the Libby project files
located at the A&E’s Denver office.

4.1.3 Inventory and Procurement of Equipment and Supplies

An inventory of project-procuured equipment and supplies will be conducted by the
GPITL or FTL prior to field work. Any additional required equipment or supplies
will be procured. Acceptance of equipment, as pertinent, wlll be verified according to
CDM SOP 5-1. The following equipment is required for sampling activities conducted
under this SAP:

Field logbooks

Indelible ink pens

Digital camera with memory card, as appropriate

Sample paperwork and sample tags/labels

Custody seals

Plastic zip-top bags

Soil sampling equipment

GPS unit(s) (e.g., Trimble® Pathfinder Pro XRS or equivalent) and compass
PPE as required by the CSHASP (CDM 2006) and site-specific HASP (CDM 2008)
Cordless drill and scope

Ladder

Standard hand tools (screwdrivers, hammer, pry-bar, etc.)

Toughbook laptop equipped with the Mobile Surveyor application (for completing
forms/checklists)

Measuring wheel/tape

Land survey (hard copy)
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4.2 Screening Investigation (SI)

This section describes the sampling methods and procedures that will be used for Sis.
Sis are completed at properties that have not previously been characterized. The goal
of completing an S is to identify LA and/or potential sources of LA on a given

property.

The major phases to an SI include:

m Property Selection and Inittal Commumication

Verbal Interview

Interior Inspection
Exterior Inspection
Screening Documentation

All ST activities will follow a hot-stop process. The purpose of this process is to
inspect a property until either the property has been fully characterized, or a
removal trigger is identified. If a removal trigger is identified during an SI, the
investigation will immediately transition to the DI phase.

Current removal triggers are:

Visual confirmation of open, uncontained, or migrating vermiculite insulation.
Visual confirmation of vermiculite in the indoor living space.

Concentration of LA in an indoor dust sample greater than or equal to 5,000 LA
sttuctures per square centimeter (s/cm?) using American Society for Testing and
Materials (ASTM) D5755, with project-modified Asbestos Hazard Emergency
Response Act (AHERA) counting methods.

Visual confirmation of vermiculite or other vermiculite mine-related materials in
specific-use areas (SUA). An SUA is defined as a flowerbed, garden, former
garden, planter, driveway, play area, or other defined area of a property likely to
receive significant use and generally not covered with grass.

Concenttation of LA greater than or equal to 1 percent in SUAs or other yard soils
by polarized light microscopy (PLM).
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4.2.1 Property Selection and Initial Communication

Prior to the start of investigatron activities, a comprehensive list of properties
requiring investigation will be compiled. Properties will then be selected for
investigation based on geographic location, to maximize the efficiency of removal
activities when required, and to ensure a systematic completion of investigation
activities in each area of the Site.

Once a property has been selected for an SI, the property owner will be contacted to
confirm willingness to participate. Informatron provided to the property owner at this
time will include general details on the investigation and removal process, and a
tentative time-frame for investigation and potential removal activities. A property
will be placed in the queue for continued investigation activities once the owner has
confirmed willlngness to participate in the entire process. If the property owner is
unwllling to participate with the complete process within the stipulated time-frame,
the property wlll not be reconsidered for investigation until that geographic area is
revisited. If the property owner refuses to participate in the investigation and removal
process, a Property Refusal Form wlll be completed as discussed in the Response
Action Work Plan (RAWP) (PRI 2010). Refusal information will be tracked in the
project database in accordance with EPA data reporting requirements.

4.2.2 Land Survey

A land survey will be conducted at each property identified for SI activities. Land
surveys will include property boundaries to determine the limits of the property for
which the removal is being conducted. Surveys will also include major physical and
geographic features of the property (e.g., structures/buildings, trees, individual land
use areas). The survey contractor will be a registered and licensed land surveyor in the
State of Montana. '

A survey will be ordered once a property owner has confirmed willingness to
participate in the entire process. A hard copy of the survey wlll be used by the
investigation team to mark soil sample locations and results, locations of visible
vermiculite, and additional inspection information. Specific information to be
captured by the investigation team is discussed in the following sections.

4.2.3 Scheduling Screening Investigations

An SI will be scheduled for a time that is convenient for the property owner or tenant
to be present and allow access to the interior of each structure/building at the

property.

4.2 4 Verbal Interview

Upon arriving at the property, the investigation team will meet with the property
owner or tenants. The investigation team will provide the property owner/ tenants
with general details on the investigation and removal process, and tentative time-
frame for future investigation steps, and, if required, removal activities. Additionally,
the investigation team will note any pertinent anecdotal information provided by the
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property owner for removal plarming. This information may include scheduling
requests, general property information, details on known contamination present at
the property, etc. The investigation team wlll complete and obtain property owner
signatures on a Consent for Access to Property form that will cover inspections to be
performed immediately as well as any future investigation activities. Property owners
wlll be notified prior to and may request to be present during any future investigatron
activities. Access information will be tracked in the project database in accordance
with EPA data reporting requirements.

4.2.5 Interior Screening Inspection

During SI activities, the purpose of the interior inspection is to fully inspect the
interior of each structure/building on the property to confirm the presence or absence
of LA source materials (e.g., vermiculite insulation, vermicullte-containing building
materials). All inspection information is captured on the Interior Property Inspection
Form (IPIF), and associated sketches. Occupant information and history for all
occupied structure/bullding is captured on the Occupant Information Form (OIF).
The interior of each structure/building on the property will be inspected during SI
activities.

In additron, detalls collected during the interior inspection will be sufficient to
support any future removal activities necessary and eliminate the need for
subsequent investigation. All interior inspections will be completed to DI standards,
in accordance with Section 4.3.5 of this SAP.

4.2.6 Exterior Screening Inspection

Exterior screening inspections will be performed to identify potential LA source
materials within the exterior solls of the property. All inspection information is
captured on the Visual Vermiculite Estimation Form (VVEF), and associated sketches.

The purpose of the following sections is to detail procedures for conducting exterior
inspections, which will be conducted by the A&E and will include the following
activities:

m Visual Inspection
m Soil Sampling
m Exterior Inspection Documentation

4.2.6.1 Visual Inspection

Visual inspection of exterior soils will be completed in accordance with CDM-LIBBY-
06 with the following exception:

m The number of point inspections to be completed per use area is defined in Table 4-
2 (Screening Investigation).
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Table 4-2 Visual Inspection and Soil Sampling Protocol

Visual Inspection
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Soil Sampling Protocol®®

NUA (wooded area, etc.)

Area Type

Visual Inspection

Protocol® Maximum Area per Sample
SUA®® (flowerbed, garden, play area, etc.) 1 PI/100 ft? use area type
SUA %€ (driveway) 1 PI/200 ft? use area
CUA (yard, etc.) 1 PI/1,450 ft* 1 acre (43,560 ft?)
LUA (field, pasture, etc.) 1 P1/7,260 ft? 5 acres (217,800 ft?)
ISA (shed, carport, garage, crawlspace, etc.) 1 PI/100 ft* use area
No Inspection No Sampling

Soil Sampling Protoco

b,d
1°

Protocol® Maximum Area per Sample
SUA® (flowerbed, garden, play area, etc.) 1 PI/100 ft? 1,000 ft?
SUA® (driveway) 1 P1/200 it? 6,000 ft’
CUA (yard, etc.) 1 PI/100 ft° 3,000 ft’
LUA (field, pasture, etc.) 1 PI/500 ft? 15,000 ft?
ISA (shed, carport, garage, crawlspace, etc.) 1 PI/100 ft® use area
NUA (wooded area, etc.) No Inspection No Sampling

A minimum of 5 points will be inspected per use area regardless of size.

®All soil samples are 30-point composites.

“Areas where vermiculite is observed within CUAs and LUAs will be segregated and sampled discretely.
YAreas where vermiculite is observed will not be sampled.
*Multiple SUAs of the same type (e.qg., flowerbeds may only be combined with other flowerbeds) within
the same general area may be combined to form one sample area.

SUA - specific-use area
CUA — common-use area
LUA — limited-use area
NUA — non-use area

ISA — interior surface area
Pl — point inspection

fte— square feet
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4.2.6.2 Soil Samples

Soll samples will be collected during Sis in order to fully characterize each property.
SI samples wlll only be collected if no removal trigger has been identified.

All SI soil samples will be collected in accordance with CDM-LIBBY-05 with the
following exception:

m The maximum area that a single 30-point composite sample may include varies
depending on the type of use area. Table 4-2 (Screening Investigation) defines the
maximum area per soll sample.

To ensure representativeness of the sampled use area, common use areas (CUAs)
and limited use areas (LUAs) will be subdivided based on distinct physical barriers
up to the maximum areas detailed in Table 4-2. For example, back yards will be
sampled separately from front yards if they are separated by a fence or other site
feature.

Samples collected outside the computed property boundary (as defined on the land
survey) wlll be associated with the property asstuning its ownership if the
difference between asstuned and computed property boundary is less than 10 feet.
If the difference is greater than 10 feet, samples wlll be associated with the actual
property address where the samples were collected.

If vermicullte is observed in CUAs or LUAs during the visual inspection, and no
removal action level is identified, those areas will be isolated from the remainder of
the use area without visual vermicullte. Each CUA or LUA portion containing visible
vermiculite wlll be sampled separately and in accordance with the sampling
guidelines above.

4.2.7 Screening Documentation

A VVEF will be completed for each SI conducted. In addition, an IPIF wlil be
completed for each structure/building inspected as part of SI actrvities. An OIF will
be completed for each occupied structuue/building on the property. Example
inspection forms are provided in Appendix C, and depict the data to be collected. All
inspection forms will be completed electronically as described in CDM-LIBBY-15.

For exterior inspections, sample information and visual inspection results will be
recorded on two separate property sketches. The land survey of the property will be
utilized as the basellne for these sketches. Land surveys wlll include property
boundaries, and will be provided prior to the start of investigation activities. Sample
information and visual inspection results may be combined on one sketch if quality
and clarity can be maintained.

In addition, investigation teams wlll review and provide feedback regarding GeoUnit-
to-property relationships as discussed in the EPA Data Management Plan (EPA 2010).

Generat Property Investigation SAP.docx




Section 4
Sampling Program

4.3 Detailed Investigation (DI)

This section describes the sampling methods and procedures that will be used to
complete DIs. DIs are performed to capture additional information on a property to
support cleanup activities. DIs are completed at properties that have undergone initial
screening and display one or more removal triggers.

The following is a summary of field activities that will be performed by the A&E
during the DI:

m Property Selection and Commumication
m Land Survey

m Scheduling Investigatrons

m Review of Previously Collected Data

m Interior Inspection

m Exterior Inspection

4.3.1 Property Selection and Communication

In general, property selection involves querying the project database for properties
with specific contanunation (i.e., indoor, outdoor, both), reviewing previously
collected data, and clustering homes geographically to maximize the efficiency of the
removal contractors. Within each geographic area, properties with chlldren (i.e.,
occupants under 18 years of age) present wlll be prioritized to the extent possible.

If a property has undergone previous investigation activities (i.e., Phase I or CSS), or if
soil sample results from the SI meet a current removal trigger, the property owner
will be contacted to confirm willingness to participate. Information provided to the
property owner at this time will include general details on the investigation and
removal process, and a tentative time-frame for investigation and potential removal
activities. A property will be placed in the queue for continued investigation activities
once the owner has confirmed willingness to participate in the entire process. If the
property owner is umwilllng to participate with the complete investigation and
removal process within the stipulated time-frame, the property will not be
reconsidered for removal umtll that geographic area is revisited. If the property owner
refuses to participate in the investigation and removal process, a Property Refusal
Form will be completed as discussed in the RAWP (PRI 2010) and refusal information
tracked in the project database.

4-10
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4.3.2 Land Survey

A land survey will be conducted at each property identified for DI activities. Land
stuveys will include property boundaries to determine the limits of the property for
which the removal is being conducted. Surveys will also include major physical and
geographic features of the property (e.g., stiuctures/bulldings, trees, individual land
use areas). The survey contractor will be a registered and licensed land surveyor in the
State of Montana.

A survey will be ordered once a property owner has confirmed willingness to
participate in the entire process. A hard copy of the survey wlll be used by the
investigation team to mark soll sample locations and results, locations of visible
vermiculite, and additional inspection information. Specific information to be captured
by the investigation team is discussed in the following sections.

4.3.3 Scheduling Detailed Investigations

A DI will be scheduled for a time that is convenient for the property owner or tenant
to be present and allow access to the interior of each stiucture/building on the

property.

If a property has undergone SI and/or partial DI activities, and additional
investigation activities are required, the property owner will be notified of the
preferred time-frame to conduct these activities. If the property owner has requested
to be present dwing all activities, a DI wlll be scheduled for a time that is convenient
for them.

4.3.4 Previously Collected Data

Prior to arriving at a property, the investigation team will review all previously
collected data in order to become famillar with property conditions. Previous data
may include Phase 1, CSS, and/or SI data (including bulk material, soil, and dust
sample results), and data collected during an Environmental Resource Specialist
(ERS) initial response. A complete set of property-specific data will be obtained from
the project database and maintained in the project file folder at the A&FE’s Libby,
Montana office. All existing property documentation (Information Field Form [IFF],
field sample data sheets [FSDSs], field logbook notes, ERS Initial Assessment
Checkllst, IPTF, etc.) wlll be reviewed to determine the general location of
contaminated material.

In some cases, dust samples collected during previous investigations were not
analyzed but were archived for potential future analysis. The investigation team will
coordinate with the A&E sample coordinator to ensure that the necessary dust
samples are retiieved from archive and analyzed.
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4.3.5 Interior Detailed Inspection

Interior detailed inspections will be performed when previous investigation findings
indicate either contamination is present or imknown within structures/buildings
(e.g., house, garage, shed, baru) on the property. Also, interior detailed inspections
will be completed during the SI phase if there have been no previous interior
investigations completed at the property. A&E interior inspection activities include:

m Attic Inspection

m Living Space Assessment and Wall Inspection
® Understructure Inspection

m Bulk Material Samples, as required

m Interior Soil Samples, as required

m Interior Inspection Documentation

Interior inspections will be performed to determine the location and extent of
contaminated materials within a structure/building. Information will also be
collected regarding the general construction and condition of the structure/building,
and access to contaminated materials. Interior inspectrons will include attic spaces,
living spaces, and understructures (e.g., basement, cellar, crawlspace).

4.3.5.1 Attic Inspection

Attic inspectrons will be completed when previous inspections indicate the presence
of vermicullte insulation, or if the presence/absence of vermiculite could not be
confirmed during previous investigations. Attic inspections will be limited to
confirming the presence/absence of vermiculite insulation and collecting sufficient
details to support removal activities. All attrc spaces wlll be inspected untll either
vermiculite insulation is confirmed, or until the entire attic has been inspected and no
vermiculite insulation is present.

Once vermiculite insulation is confirmed in an attic space, general details for the
entire attic (including areas that share air space but do not contain vermicuilte
insulation) will be collected from that location and the inspection will cease. Detailed
information about the attic space will be collected during the Interior Property
Removal Evaluation as discussed in the RAWP (PRI 2010).

Attic details will be recorded on the IPIF and associated sketch(es) as discussed in
Section 4.3.5.6.

4.3.5.2 Living Space Assessment and Wall Inspection

Interior ilving spaces wiil be inspected to determine if vernticulite materials are
present. Vermiculite may appear in living spaces as insulation that is leaking from the
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attic or walls, or as an additive in bullding materials. Living space assessments will
include inspecting all walls, all ceiling and wall penetrations (plumbing, heating,
ventilation and air conditioning [HVAC] systems, electrical fixtures, cracks, gaps,
etc.), and plaster/ mortar materials. If vermiculite additives are identified within
building materials, bulk material samples may be required as discussed in Section
4354.

Based on previous investigation findings, small amounts of vermiculite insulation are
likely to be present within wall cavities of structures/bulldings that have vermiculite
attrc insulation. If vermiculite insulation is observed within the attrc of a
structure/building, it will be assumed that the walls below those attic sections contain
some amount of vermiculite and those walls will not be inspected using intrusive
methods. This will be noted within the interior inspection documentation as detailed
in Section 4.3.5.6.

In addition, previous investigatrons have found vermicuilte insulation used as
primary insulation within wall cavities. All wails wiil be inspected to determine if
vermiculite insulation is present, only if vermiculite was not observed within the attic
or area above the walls. At least one location along each exterior and interior wall will
be inspected. Non-destructive inspection methods will be utilized when possible. This
will include removing electrical outiet and switch covers, and inspecting through
other existing wall penetrations. Destructive inspection methods (i.e., drill/scope) will
be used only when no existing penetrations are present. If destructive methods are
required, care will be taken to minimize damage and inspections will be carried out
within inconspicuous areas. The investigation team will seal all new penetrations with
appropriate patching material.

Living space details will be recorded on the IPIF and associated sketch(es) as
discussed in Section 4.3.5.6.

4.3.5.3 Understructure Inspection

Building understructures wiil be inspected to determine if vermicullte materials are
present. Vermicullte may appear in understructures as insulation that is leaking from
fhe attic or walls, as additives in bullding materials, or as vermicuilte in soil floors.
Understructure inspections will include inspecting all ceiling and wall penetrations
(plumbing, HVAC, electrical, cracks, gaps, fixtures, etc.), plaster/ mortar materials,
and inspecting soil floors. If the building understructure has a soil floor, a visual
inspectron will be completed per Section 4.3.6.1 of this SAP. If vermiculite is not
observed within the soil floor, soil samples will be collected as discussed in Section
4.35.5.
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Understructure details will be recorded on the IPIF and associated sketch(es) as
discussed in Section 4.3.5.6. In addition to general details, the investigation team will
make a determination as to the frequency the understructure is used. Understructures
wiil be categorized as frequentiy used, infrequentiy used, or a combination of the two
(for separate areas). Infrequentiy used understructures will include areas that are
accessed on an irregular basis orlly, generally for maintenance purposes.

4.3.5.4 Bulk Material Samples

Bulk material samples will be collected when vermiculite additives are identified
within a bullding material, and only if that material is friable (i.e., able to be
pulverized by hand).

Bulk material samples will be collected in compliance with AHERA sampling
requilements provided in 40 CFR 763.86 (Appendix A).

4.3.5.5 Interior Soil Samples

Soil samples wlll be collected from inside a structure only if significant soil areas are
present (e.g., soil floor) where vermiculite was not observed during visual inspection.
Individual flower pots/ planters will not be sampled. Soil samples will be collected in
accordance with Section 4.3.6.2.1 of this SAP.

4.3.5.6 Interior Inspection Documentation

An IPIF (Appendix C) will be completed for each building/structure inspected as part
of this SAP. IPIFs will be completed electronically as described in CDM-LIBBY-15.

Attre, llving space, and understructure sketches will accompany each IPIF as
appropriate. Sketches will include the details indicated in Table 4-3. Sketches will only
be prepared for the levels/floors of the structure where LA source materials are
observed and/or where samples are collected.

Investigation teams will collect digital photographs in accordance with Section 4.5.6 of
this SAP. Photographs will include access points, interior hazards, pre-existing
conditions, all areas where LA source materials are observed, and general interior
photos.

CDM 4-14
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Table 4-3 Sketch Details

General Sketch Details
To be included on all field sketches

Property address

BD number (for interior sketches)

Inspection date

Personnel (author)

North arrow

Scale (if applicable)

Sketch description (e.g. attic, first floor, exterior analytical, exterior visual inspection, etc.)

Interior Inspection Sketch Details

Attic Living Space Understructure
= Plan view/layout — Including = Floor plan/layout = Soil samples — locations and
dimensions = | ocation of contaminated results
= Types of insulation materials = Visual inspection results
= Depth of insulation = Floor types — soil versus solid
= Attic accesses - location and size flooring
= Head space — structure cross- = Access — location and size
section = Headspace
= Hazards (in attic and near
access)
= Obstacles
= Joist — size and spacing
= Flooring (above and below joist) el

Exterior Inspection Sketch Details

Analytical Sketch Visual Inspection Sketch

= Soil samples — locations and results = Location IDs, including Location IDs for all

— Sample ID structures on the property

— Location ID = Visual Inspection results
= Personal items within areas requiring removal = Personal items within areas requiring removal
= Fence lines = Fence lines .-
= Underground utilities — if known = Underground utilities — if known
= Overhead utilities — if not shown on survey = Overhead utilities — If not shown on survey
= Location IDs for all structures on the property * Type and condition of walkways and driveways
= Type and condition of walkways and driveways

CDM | 415
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4.3.6 Exterior Detailed Inspection

Exterior detailed inspections will be performed at properties where previously
collected data indicates the presence of a current removal tiigger. Exterior inspections
are performed to further define the location and extent of contaminated material and
to ensure that the entire property has been characterized. All inspection information is
captured on the Exterior Property Inspection Form (EPIF), VVEF, and associated
sketches.

A&E exterior inspection activities include:
m Visual Inspection

m Soil Sampling

m Exterior Inspection Documentation

4.3.6.1 Visual Inspection

Visual inspection of exterior soils will be completed in accordance with CDM-LIBBY-
06 with the following exceptions:

m The number of point inspections to be completed per use area is defined in Table 4-
2 (Detailed Investigation).

m Areas that have been previously characterized and the presence of contamination
has been confirmed (e.g., analytical results indicating the presence of LA) will not
be visually inspected.

m In general, non-use areas (NUAs) are not inspected as part of this SAP. However,
NUAs will be inspected if: 1) LA source materials are observed in adjacent areas
and it appears to continue into the NUA, or 2) 1l the property owner provides
information that indicates LA source materials may be present within a specific
portion of the NUA. In this case, the area of concern within the NUA will be
inspected as an SUA utilizing the guidelines outlined in Table 4-2.

4.3.6.2 Soil Sampling

In general, three types of soil samples will be collected during DIs; characterization
samples, re-characterization samples, and dellneation samples. These types of soil
samples are described below.

Characterization Samples

Previous investigation/screening activities focused only on high tiaffic areas of the
property; therefore some portions of the property may not have been sampled.
Characterization samples will be collected to characterize use areas that were not
previously sampled.

Re-Characterization Samples
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Soll samples were collected during previous investigation/screening activities to
determine the presence or absence of LA witfuin soil. These samples were generally
collected as 5-point composite samples from relatively large areas. Re-characterization
samples will be collected from all previously sampled areas where previous sampllng
protocol was employed and results did not indicate LA (i.e., were non-detect).

Delineation Samples

Soil samples were collected during previous investigation/screening activities to
determine the presence/absence of LA within soll, and were collected to characterize
relatively large areas. Delineation samples wlll be collected to further define the
extent and boundary of contamination. Delineation samples will be collected from
areas where previous sample results indicate the presence of LA but where the
sampled area exceeds the maximum area per DI soll sample as outllned in Table 4-2.

4.3.6.2.1 Sample Collection
All DI soil samples will be collected in accordance with CDM-LIBBY-05 with the
following exceptions:

s The maximum area that a single 30-point composite sample may include varies
depending on the type of use area. Table 4-2 (Detalled 1nvest1gat10n) defines the
maximurm area per soil sample.

Soil samples wlll not be collected in areas where vermiculite materials are
observed. It should be noted that this approach is different than SI soll sampling
procedures in areas where vermiculite was observed as discussed in Section 4.2.6.2.

Samples collected outside the computed property boundary (as defined on the land
survey) will be associated with the property assuming its ownership if the
difference between assumed and computed property boundary is less than 10 feet.
If the difference is greater than 10 feet, samples will be associated with the actual
property address where the samples were collected.

4.3.6.3 Exterior Inspection Documentation

An EPIF and VVEF will be completed for each property inspected as part of this SAP.
EPIF’s and VVEF's will be completed electionically as described in CDM-LIBBY-15.

Sample information and visual inspection results will be recorded on two separate
property sketches. The property survey will be utilized as the baseline for these
sketches. Sample information and visual inspection results may be combined on one
sketch if quality and clarity can be maintained. Sketches will include the detalls
indicated in Table 4-3.

Investigation teams wlll collect digital photographs in accordance with Section 4.5.6 of
this SAP. Photographs will include access points, exterior hazards, pre-existing
conditions, all areas where LA source materials are observed, and general interior
photos.
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In addition, investigation teams wlll review and provide feedback regarding GeoUnit-
to-property relationships as discussed in the EPA Data Management Plan (EPA 2010).

4.4 Field QC Samples

Field QC samples are currently not required by EPA for bulk materials due to the
homogenous nature of the material being sampled. = — - - - -

Field QC samples associated with soil samples are field dupllcate samples. These
samples are discussed in this section and summarized in Table 4-4.

Field duplicate samples wlll be collected at a rate of 1 per 20 field samples collected
per sample type (i.e., 1 filed duplicate per 20 SI field samples, and 1 field dupllcate per
20 DI field samples). Field duplicate samples will be collected from areas that are
being sampled during one of the investigation activities discussed in the previous
sections. However, individual composite points for the dupllcate sample will be
collected from different locations within the same use area than the original sample.
Field duplicate samples will be collected in accordance with CDM-LIBBY-05. The
investigation TL or FTL are responsible for maintaining overall GPI program soil field
dupllcate sample collection frequencies.

Table 4-4 Summary of Field Quality Control Samples

Associated QC Collection Analysis Analysis Acceptance
Sample Type Sample Frequency Frequency Request Criteria
Soil field duplicate 1 per 20 field 100% PLM- <30% RPD
samples VE/PLM-
Grav

PLM-VE - polarized light microscopy visual area estimation method
PLM-Grav — polarized light microscopy gravimetric method

RPD - relative percent difference

N/A — not applicable

4.5 General Processes

This section describes the general field processes that will be used to support the
sampling described in this SAP and includes references to the CDM SOPs and project-
specific procedures when applicable.

4.5.1 Equipment Decontamination

Equipment used to collect, handle, or measure soil samples will be decontaminated
before removing the equipment from any investigation site. Decontamination will be
conducted in accordance with CDM SOP 4-5, Field Equipment Decontamination at
Non-radioactive Sites (Appendix A) with the following modifications:

Section 4.0, Required Equipment - Plastic sheeting will not be used during
decontamination procedures. ASTM Type II water will not be used. Rather, locally
available de-ionized water will be used.
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Section 5.0, Procedures - Decontamination water will not be captured and will be
discharged to the ground at the worksite.

Section 5.3, Sampling Equipment Decontamination - Sampling equipment that
has been decontaminated will not be wrapped in plastic sheeting or aluminum
foil. As stated in CDM SOP 4-5, Section 5.0, all equipment wlll be decontaminated
before and after use (i.e. rinse with locally avallable de-ionized water).

Section 5.6, Waste Disposal - Decontamination water wlll not be captured and
will not be packaged, labeled, or stored as IDW. Decontamination water will be
discharged to the ground at the worksite.

4.5.2 Investigation-Derived Waste

IDW at each property wlll consist of excess sample volume, spent decontamination
supplies, and PPE. All IDW wlll be handled m accordance with CDM SOP 2-2, Guide
to Handling IDW (Appendix A) with the following modification:

Section 5.2, Offsite Disposal - All IDW (not including excess soil volume) wlll be
collected in transparent garbage bags and marked “IDW” with an indelible ink
marker. These bags wlll be deposited into the asbestos contaminated waste stream
for appropriate disposal at the local landfill. Excess soil volume will be returned to
the use area from where it was collected.

4.5.3 Field Sample Data Sheets

Electronic FSDSs (eFSDSs) will be completed for each sample in accordance with
CDM-LIBBY-15. The eFSDS is a record of specifics related to sample collection.
eFSDSs are used to directly feed sample information into the project database and to
connect analytical results to the sample collected. Examples of eFSDSs, which contain
the required media-specific sample information for all samples collected under this
SAP, are located in Appendix D.

4.54 Field Logbooks

Documentation of investigation field activities conducted under this SAP will be
recorded in field logbooks maintained specifically for this sampling program.
Logbooks are controlled documentation (i.e., sequentially numbered) and maintained
by A&E administrative staff. Logbook numbers are cross-referenced on eFSDSs for
efficient retrieval of information.

Detailed sampling notes will be recorded for each sample in accordance with CDM
SOP 4-1, Field Logbook Content and Control. The logbook is an accounting of
activities at the site and will duly note problems or deviations from the governing
plans and observations relating to the sampling and analysis program. A new
logbook page will be completed for each property visited. The header information
should include the address, and the property owner’s name. When closing out a
logbook page with lineout and signature, the author will also print his/her name

4-19

Genera! Property Investrgation SAP.docx



Section 4
Sampling Program

underneath the signature. A&E administrative staff wiil email scanned copies of field
logbooks, as they are completed to the A&E’s project file coordinator. Original
logbooks wiil be maintained in the A&E’s office in Libby, Montana.

4.5.5 Sample Labeling and Identification

A unique alphanumeric code, or sample identifier (ID), wiil identify each sample
collected during GPI sampling. The coding system will provide a tracking record to
allow retrieval of information about a particular sample and to ensure that each
sample is uniquely identified. Sample IDs wiil be sequential and not be representative
of any particular building or equipment. Sample IDs will correlate with sample
Location IDs, which will be identified on eFSDSs and in the field logbooks.

The sample labeling scheme is as follows:
25-XXXXX (screering investigation)
2D-XXXXX (detailed investigation)
Where: |

2S or 2D identifies that a sample is collected in accordance with this SAP and
XXXXX represents a 5-digit numeric code

Preprinted adhesive sample labels will be signed out to sampling personnel by the
A&E operations database manager. The labels are controiled to prevent duplicatron in
assigning sample IDs. The labels will be affixed to both the inner and outer sample
bags for soil samples. Sample labels will be used in accordance with CDM SOP 1-2,
Sample Custody.

4.5.6 Photographic Documentation

Photographs will be taken with a digital camera at any place that field personnel
determine necessary. Electronic photograph files wiil be saved each day to a project-
designated computer housed at the A&E’s Libby office and named so that
photographs for a particular property or activity can easily be retrieved. The
photograph file naming convention is as foilows:

45 Montana Ave DI 092110 001
Where:

45 Montana Ave = the address where GPI activities occurred
DI or SI = the specific activity being documented

092110 = the date the photo was taken

001 = the number of the photo taken at that property that day
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Following completion of GPI activities, all photo files pertaining to a property will be
copied to the A&E’s server and also copied onto compact disc and filed in Libby along
with other property-specific documentation.

4.5.7 Change Control

Logbook requirements are described in Section 4.5.4. Corrections to logbook entrles
require a single strikeout initial and date. The corrected information should be
entered in close proximity to the existing entry. These procedures will also be
followed for the correction of any hard copy field form (Appendix D). Electronically-
captured data will be updated by field staff in accordance with the change control
procedures contained in CDM-LIBBY-15. To the extent possible, field staff that
originally collected the data will make the updates. Updated data will be submitted to
EPA promptly in order to meet EPA reporting requirements.

All deviations from the guiding documents will be recorded in the logbooks by the
investigation team and on the Libby Asbestos Project Record of Deviation/Request
for Modification Form (Appendix F) by the property investigation field team leader.

4.5.8 GPS Point Collection

GPS location coordinates will be collected in accordance with CDM-LIBBY-09.
Coordinates will be collected for Location IDs. Coordinates for structures/buildings
will be collected only 1l the building does not already have an assigned GPS location.

4.5.9 Field Sample Custody

Sample custody and documentation will follow the requirements specified in CDM
SOP 1-2, Sample Custody (Appendix A) with the following clarifications:

5.1 Transfer of Custody and Shipment -

s A COC record will not be completed in the field. Initial sample custody will be
documented through the collection of sample information using eFSDS or hard
copy ESDS, along with a physical sample.

s Sample labels/tags will be limited to a unique sample ID, which will be clearly
indicated using pre-printed labels or hand-written on the ziptop sample bag for
bulk samples, and both the irmer and outer ziptop bag for soll samples.

m Investigation teams wlll securely place a custody seal on each individual
sample.

All teams will ensure that samples, while in their possession, are maintained in a
secure manner to prevent tampering, damage, or loss.

Whether sample information is collected electronically in the field or data-entered
using hard copy FSDSs, investigation teams wlll follow the steps outlined in CDM-
LIBBY-15 to synchronize sample information with the A&E’s Libby Central Server.
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Once data synchronization is complete, investigation teams can then relinquish
samples directly to sample coordination staff or to a designated secure sample storage
location. Once samples are received/retrieved, sample coordination staff will cross
reference electronic sample IDs (from eFSDSs) with those on the physical samples,
and will ultimately produce COC records and prepare the samples for transfer or
shipping, as discussed in Sections 4.5.10 and 4.5.11.

4.5.10 Chain-of-Custody Records

For the Libby project, the COC record is employed as physical evidence of sample
custody and condition from the sample coordination team to the receiving facllity. A
completed COC record is required to accompany each batch of samples, whether it is
hand-dellvered to the EPA laboratory coordinator (LC) or shipped to a processing or
analytrcal facillty.

The sample coordinatron team will produce COC records in accordance with CDM-
LIBBY-15. Only quality-checked sample information will be used for COC records. In
the event that electronic systems are unavailable (e.g., due to a power outage), hard
copy COC records wlll be employed (Appendix E). Any hard copy COC records will
be data-entered as soon as electronic systems are back online.

For hand-deliveries, a sample coordinator wlll relinquish samples and corresponding
COC records to the EPA LC under strict custody. During relinquishment, the sample
coordinator will complete the following information in the designated spaces at the
bottom of the COC record: signature, company name, date, and time. The EPA LC
will also complete the required information and will make a note regarding sample
condition (e.g., OK - accept). The sample coordinator will retain the bottom copy of
the COC record for the A&E’s project record.

4.5.11 Sample Packaging and Shipping

Samples will be packaged and shipped in accordance with CDM SOP 2-1, Packaging
and Shipping of Environmental Samples (Appendix A) with the following
modifications:

1.4 Required Equipment - Vermiculite (or other absorbent material) or ice will not be
used for packaging or shipping samples.

1.5 Procedures - No vermiculite or other absorbent material wlll be used to pack the
samples. No ice will be used.

Samples will be hand-delivered to the EPA LC, picked up by a dellvery service
courier, or shipped by a delivery service to the designated facility or laboratory, as
applicable. For hand-deliveries, the sample coordinator will package samples for
transit such that they are contained and secure (i.e., will not be excessively jostled).
Clean plastic totes with the lids secured or sample coolers may be used for this
purpose.
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For samples requiring shipment, prior to sealing fhe shipping container, the sample
coordinator will complete the following information in the designated spaces at the
bottom of the COC record: signature, company name, date, and time. The sample
coordinator will retain the bottom copy of the COC record for the A&E's project
record.

4.5.12 Field Equipmént Maintenance

Field equipment maintenance will be conducted and documented in accordance with
CDM SOP 5-1, Control of Measurement and Test Equipment (Appendix A).

CDM 423
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Section 5
Laboratory Operations

EPA wlll be responsible for all sample analysis, including any sample processing
prior to analysis. The A&E will be responsible for relinquishing all samples to the
EPA LG, or processing facility or laboratory as designated by the EPA LC. The A&E
sample coordinator will also be responsible for communicating with the EPA LC to
relay pertinent sample and analysis information including sample quantities; special
sample handling requirements, processing, or analysis concems; and requested turn-
around times.

This section discusses the analytical methods, custody and documentation
procedures, quality assurance/quallty control (QA/QC) requirements, and data
management requirements to be employed by the laboratory in support of property
investrgation activities.

5.1 Analytical Methods and Turnaround Times

This section describes the analytical methods used for SI and DI samples.

An analytical summary sheet specific to sampling activities associated with this SAP
will be distributed by EPA, and reviewed and approved by all participating
laboratories prior to any sample handling. In order to clearly differentiate the samples
collected for this investigation, each COC will reference the SAP-specific Summary of
Preparation and Analytical Requirements for Asbestos in the comments section for
each sample.

The A&F’s sample coordinator will provide the EPA L.C with requested turn-around
times for all samples relinquished. In general, it is expected that analysis, including
soil preparation, for all SI and DI soil and bulk samples wlll be complete within 10
(business) days and archived dust samples wlll be complete within 5 (business) days
from the time the laboratory receives them.

5.1.1 PLM-VE/PLM-Grav - Soil Samples

Prior to analysis, all soil samples require a processing step. Soil samples will be
processed using the current version of the Libby soil sample processing SOP (ISSI-
LIBBY-01) (ISSI Consulting Group [ISSI] 2000) and the procedures included in the Soil
Preparation Work Plan (TechLaw 2007). The A&E will indicate the current version of
the soil sample processing SOP in the analysis request section of the COC record. It is
the responsibility of fhe soil preparation facility to specify the appropriate PLM
method as it corresponds to the specific sample fraction being submitted for analysis
(i.e., fine ground or coarse fraction) on their COC records to the laboratory.
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All soil samples collected as part of this effort, including field duplicate samples, will
be analyzed for asbestos by the PLM visual estimation method (PLM-VE) and the
PLM gravimetric method (PLM-Grav) in accordance with SOPs SRC-LIBBY-03
(Syracuse Research Corporation [SRC] 2003a) and SRC-LIBBY-01 (SRC 2002),

respectively.

5.1.2 PLM-9002 - Bulk Materiai Samples

All bulk material samples collected as part of this effort will be analyzed by National
Institute for Occupational Safety and Health (NIOSH) 9002, Issue 2, Asbestos (bulk) by
PLM (NIOSH 1994), as specified on the COC record.

Because the level of detection is estimated (at less than 1 percent asbestos) for this
method, no specific level of detection has been establlshed for project samples
analyzed using NIOSH 9002.

5.1.3 TEM - Dust Samples

Dust samples will not be collected as part of this SAP. However, archived dust
samples collected as part of previous investigations (i.e., CSS) wlll be analyzed to
support removal decision being determined as part of this SAP. The A&E
investigation FTL will identify all archived dust samples that require analysis and
communicate this to the A&E sample coordinator.

All archived CSS dust samples wlll be analyzed by transmission electron microscopy
(TEM) in accordance with the project-amended ASTM D5755 method as described in
SOP SRC-LIBBY-05 (SRC 2003b).

The laboratory will achieve the target method analytical sensitivity of 1,000 per square
centimeter using direct preparation techniques. If necessary to achieve the target
analytical sensitivity, indirect preparation techniques may be used as described in
EPA-LIBBY-08 (EPA 2007).

5.2 Holding Times

For the samples specified for collection in this SAP, no holding time requirements will
be employed.

5.3 Laboratory Custody Procedures

Laboratory custody procedures are provided in the QA management plans for each
laboratory. These plans were independently audited and found to be satisfactory by
EPA’s laboratory audit team.

The basic laboratory sample custody process is as described herein. Upon receipt at
the laboratory, each sample shipment will be inspected to assess the conditron of the
shipment and the individual samples. This inspection wlll include verifying sample
integrity. The accompanying COC record will be cross-referenced with all of the
samples in the shipment. The laboratory sample custodian will sign the COC record
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and maintain a copy for their project flles; the original COC record will be appended
to the hard copy data report. Next, the sample custodian may assign a unique
laboratory number to each sample on receipt. This number will identify the sample
through all further handling at the laboratory. It is the laboratory’s responsibihty to
maintain internal logbooks and records throughout sample preparation, analysis, data
reporting, and sample archiving.

5.4 Laboratory QA/QC

The Libby Asbestos Project laboratory QA program may consist of laboratory
certifications, team tiaining and mentoring, analyst tiaining, and laboratory audits.
Laboratories that analyze field samples on the Libby project must maintain particular
certifications and must satisfactorily complete project-specific tiaining requirements
to ensure that proper QA /QC practices are conducted during sample analysis.

Analytical laboratories will be provided a copy of and will adhere to the requirements
of this SAP. Samples collected under this SAP will be analyzed in accordance with
standard EPA and/or nationally-recognized analytical procedures (i.e., Good
Laboratory Practices) in order to provide analytical data of known quallty and
consistency.

5.5 Laboratory Documentation and Reporting

All deviations from project-specific and method analytical guidance documents, or
this SAP, will be recorded on the Libby Asbestos Project Laboratory Record of
Modification Form (Appendix F). Any deviations that impact, or have the potential to
impact, investigation objectives will be discussed with the OU4 EPA RPM and A&E
FTL prior to implementation. In addition, the Record of Modification Form will be
used to document any information of interest as requested by EPA. As modifications
are approved by EPA and implemented, the EPA LC will communicate the changes to
the EPA laboratories.

Sample results data wlll be delivered to the EPA in accordance with the current
version of the EPA Data Management Plan (EPA 2010).

5.6 Laboratory Nonconformance

Laboratories will immediately notify the EPA LC if major problems occur (e.g.,
catastiophic equipment failure). The EPA LC will then notify the A&E sample
coordinator of potential impacts to turn-around times. Other nonconformance issues,
such as those found during performance evaluations or audits, will be addressed on a
case-by-case basis by the EPA’s laboratory audit team.
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Assessments and oversight reports to management are necessary to ensure that
procedures are followed as required and that deviations from procedures are
documented. These reports also serve to keep management current on field activities.
Assessment, oversight reports, and response actions are discussed below.

6.1 Assessments

Performance assessments are quantitative checks on the quality of a measurement
system and are appropriate to analytical work. Performance assessments for the
laboratories may be accomplished by submitting blind reference material (i.e.,
performance evaluation samples). These assessment samples are samples with known
concentrations that are submitted to the laboratories without identifying them as such
to the laboratories. Performance assessments will be coordinated by EPA.

System assessments are qualitative reviews of different aspects of project work to
check the use of appropriate QC measures and the general function of the QA system.
Field and office system assessments will be performed under the direction of the
A&E’s QA director, with support from the A&E’s project QA coordinator. Quality
Procedure 6.2, as defined in the A&E’s QA Manual (CDM 2007), defines requirements
for conducting field and office system assessments. Due to the level of effort for
sampling and the duration of the activities discussed in this SAP, both a field audit
and an office audit are scheduled for GPIs annually. Laboratory system
assessments/audits will be coordinated by EPA.

6.2 Corrective Actions

Corrective actions wlll be implemented on a case-by-case basis to address quality
problems. Minor actions taken in the field to immediately correct a quality problem
will be documented in the applicable field logbook and a verbal report will be
provided to the A&E'’s project manager and/ or site manager. Major corrective actions
taken in the field wlll be approved by the OU4 EPA remedial project manager and
A&EFE's project manager prior to implementation of the change. Major response actions
are those that may affect the quality or objective of the investigation. Quality
problems that cannot be corrected quickly through routine field procedures may
require implementation of a corrective action request (CAR) form, as provided in the
A&E’'s QA Manual (CDM 2007b).

All CARs will be submitted to either the A&E’s QA Director or project QA
coordinator for review and issuance. The A&E's project manager or project QA
coordinator will notify their QA director when quality problems arise that may
require a CAR. CAR forms will be completed according to Quality Procedure 8.1 of
the A&E’s QA Manual (CDM 2007b).
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In addition, when modifications to this SAP are required, either for field or laboratory
activities, a Libby Asbestos Project Record of Modification Form (Appendix E) must
be completed.

6.3 Reports to Management

QA reports will be provided to management for routine audits and whenever quality
problems are encountered. Field staff will note any quality problems on eFSDSs or in
field log notes. Further, the A&E’s project manager will inform the project QA
coordinator upon encountering quality issues that cannot be immediately corrected.
Weekly reports and change request forms are not required for work performed under
this SAP.
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Section 7
Data Review and Verification

Laboratory results will be reviewed and verified for compliance with project
reporting requirements. Data review and verification, and DQO reconclliation are
discussed in Sections 7.1 and 7.2, respectively.

7.1 Data Review and Verification Requirements

Data review (i.e., QC review) to be performed by designated A&E staff includes cross-
checking that sample IDs and sample dates have been reported correctly on the
preliminary laboratory report, and that calculated analytical sensitivities or detection
levels are as expected. EPA wlll be responsible for reviewing all analytical data
deliverables prepared for samples collected as part of this SAP, and coordinating with
the laboratory for corrections and re-issuances of data reports.

Data verification includes checking that results have been transferred correctly from
laboratory data printouts to the finalized laboratory report and to the electronic data
deliverable (EDD), and that both the laboratory report and EDD are complete before
they are submitted to EPA. This function is performed primarily as a function of built-
in QC checks in the project database (managed by EPA) when data is uploaded. As a
result, data users may be the first persommel to encounter discrepancies. If
discrepancies are found, the data user will contact EPA, who will then notify the
appropriate laboratory in order to correct the issue.

7.2 DQO Reconciliation

The DQOs presented in Section 3 will be reconciled during the data review process.
During this process, the A&E’s GPI team members will compare the reported results
against the project-specific action levels discussed in the DQOs. Attainment of project
DQOs results in determining what areas do or do not contain LA and/or LA source
materials for development of property-specific removal action work plans. Non-
attainment of project DQOs may result in additional follow up visits to the property
for additional sample collection or field observations in order to achieve DQOs.

Generat Property Investigation SAP.docx



Section 8

References

CDM 2002. Final Sampling and Analysis Plan, Remedial Investigation Contaminant
Screening Study. Aprii.

CDM. 2003a. Final Sampling and Analysis Plan, Remedial Investigation Contaminant
Screening Study, Revision 1. May 16.

. 2006a. Contaminant Screening Study, Final Technical Memorandum, Libby
Asbestos Site, Operable Unit 4, Libby, MT. January 31.

. 2006b. Comprehensive Site Health and Safety Program, Libby, Montana,
Revision 5. December.

. 2007. Quality Assurance Manual. Revision 11. March.

. 2008. CDM Libby Asbestos Project Health and Safety Plan, Libby, Montana. In
progress (tentatively to be completed in April/May). '

EPA. 2000. Phase 1 Sampling and Quality Assurance Project Plan, Revision 1, for
Libby, Montana Environmental Monitoring for Asbestos. Baseline Monitoring for
Source Area and Residential Exposure to Tremolite-Actinolite Fibers. January 4.

. 2001. EPA Requirements for Quality Assurance Project Plans, QA/R-5. Final.
March.

. 2003. Draft Final Residential/ Commercial Cleanup Action Level and Clearance
Criteria, Technical Memorandum, Libby Asbestos Site. December 15.

. 2006. Guidance on Systematic Planning Using the Data Quality Objective
Process, QA /G-4. February.

. 2007. EPA-LIBBY-08: Indirect Preparation of Air and Dust Samples for TEM
Analysis. January 27. )

.2010. EPA Data Management Work Plan, Section 1 of EPA’s Comprehensive
Site Management Plan for the Libby Asbestos Site. February 27

ISSI 2000. ISSI-LIBBY-01. Soli Sample Preparation, Revision 1 (original version).
January 7. Revision 2 dated July 12, 2000. Revision 3 dated May 7, 2002. Revision 4
dated August 1, 2002. Revision 5 dated March 6, 2003. Revision 6 dated March 24,
2003. Revision 7 dated August 5, 2003. Revision 8 dated May 4, 2004. Revision 9 dated
May 14, 2007. Revision 10 dated December 6, 2007.

Meeker GP, Bern AM, Brownfield IK, Lowers HA, Sutley SJ, Hoeffen TM, Vance JS.
2003. The Composition and Morphology of Amphiboles from the Rainy Creek
Complex, Near Libby, Montana. American Mineralogist 88:1955-1969.

General Property Invesligaton SAP.docx



Section 8
References

NIOSH. 1994. Manual of Analytical Methods for Asbestos (bulk) by PLM. 9002. Issue
2. August.

PRI. 2010. Response Action Work Plan. Revision 3. April.

SRC 2002. SRC-LIBBY-01. Qualitative Estimation of Asbestos in Coarse Soil by Visual
Examination Using Stereomicroscopy and Polarized Light Microscopy. November 12.
Revision 1 dated May 20, 2003. Revision 2 dated April 21, 2004.

2003a. SRC-LIBBY-03. Analysis of Asbestos Fibers in Soil by Polarized Light
Microscopy. March 3. Revision 1 dated December 11, 2003. Revision 2 dated October
10, 2008.

2003b. SRC-LIBBY-05. Collection and Analysis of Asbestos m Indoor Dust.
August 12.

TechLaw. 2007. Soil Preparation Work Plan. Libby Asbestos Site - Operable Unit 7.
Revision D. March.

82

General Property Investigation SAP.docx




| |
l |
1 P e S / s r N ——— . .
,! / M { ; -\ —————— Figure 2-1
I \\\% y e e (\ Site Location Map
I | y > ~ Libby Asbestos Site
f ( \> / Lincoln County, Montana
l / &
{ vl / S 7 A
“//‘/\’ _,""ﬁJ /.’ ' / ,
l .” il e &> \ /// 4
| # & P {
| & ] . ;/r A~ Legend
| —~—— | e \ L:’;J
I : e ‘ @ _// g ‘
. ) ) P il = Highway
' ~ , o || — County Boundary
' LeZke BN I g
) F % 11 ) \ e Roads
l \Y p, % y Kooganusa 4 - N " Ffir
\ - ——+—+ Railroa
\' / 3 A i
\ x | ] i I Approximate Site Boundary
\ ' \\ y (R B8 BB 1J
l v | | e
: . — .
| A\ 3 ’,' z\ @) City
\ i |
i —— ," ) f
I /"\—' I
i I S A
f | /
i | (
i ! )
! | Sl e
| RR— - / ) s
{ '.‘ r (Columbia Falls
Y N i f F L]
l "/)/é/ \\\ ‘ll 7\ L
J’/’ - / ‘) ,l \\'
[~ L\ - . Q
' \ (\(C/\ Kahspel N ! // N
N—_ ‘\ = L AT \
l ) \ \\-\ {ﬂ W E
N \ TER > ) )/ AW .
A\ \ ~ LY g | \
. \- \\ \~ . 1 \f\} 4 - \L \-J//\}
N ‘\\ P p- N Rox S
\\\._ - T ,( il \3 A e 0 26 5 10
l \ —\‘\\J (ﬁ X ) T |\l
- I
i ~ \ -
| §
I ( \\ y K\‘\
1 / / ) 7 \\\
\ )'I/ ) j e ———
N\ = g ! " Flathead
l N ; \ L\\ | K | Lake
"R T oon AT SR ¥ =3 ,' ~ill
\ ‘ G e B B uilh g
' Map Filename: libby_loc_map.mxd 04/24/2002




r:'"




Document: R:\Libby CSS\Figure2-3 CSS OUMap 11x17size OU v10_091211.mxd

Aerial Phota Data Sources

Libby Color Imaga Source:

CDM 2002

Fiight Dates' 10/14/02 to 10/18/02

Aenias flown by Visual Intelligence Systems, Inc
1505 Highway 6 South

Houston, TX 77077

Gray Scale DOQ Source:

US Geological Survey Digital Orthophoto Quarter-Quadrangles (DOQQ) 28-Jul-85
Seamiess Download (http: //seamiess. usgs goviwebsite/seamiess/)

EROS Data Center

USGS EROS Data Center

47914 252nd Street

Sioux Falls

South Dakota

57198-0001

Troy Color Image Source:
National Agriculture Imagery Program (NAIP) 2005
Sales Section

USDA Fam Service Agency
Aerial Photography Field Office
2222 West 2300 South

Sait Lake City UT 841192020

Tel: 801-975-3503

Fax 801-975-3532

Email: apfo sales@sic.usda gov
Website: http/ww apfo usda gov

S Ko@e‘anusa

Note:

The OU boundaries depicted are based on
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Conceptual Site Model, Revision 19. Because
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are subject to change. These OU boundaries
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OU1 - Former Export Plant

OU2 - Former Screening Plant, Flyway Property, Highway 37
right-of-way adjacent to the Screeing Plant, and the
KDC Bluffs

OU3 - Mine site area, Kootenai River, Rainy Creek and
Rainy Creek Road

OU4 - Residential, Commercial, Industrial
Properties including Schools and Parks

OUS5 - Former Stimson Lumber Mill
OUS6 - BNSF Railyard, Tracks, and Right -of-way

OU7 - Troy

OUS8 - United States and Montana State Highway
Right-of-Ways
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APPENDIX A
Standard Operating Procedures

National Guidelines
Appendix A to Subpart E of Part 763 - Interim Transmission Electron Microscopy
Analytical Methods - Mandatory and Nonmandatory - and Mandatory
Section to Determine Completion of Response Actions
Section 763.86 to Part E of Subpart 763 - Sampling, Asbestos Containing
Materials in Schools

CDM Standard Operating Procedures
Sample Custody (CDM SOP 1-2)
Packaging and Shipping of Environmental Samples (CDM SOP 2-1)
Guide to Handling of Investigation-Derived Waste (CDM SOP 2-2)
Field Logbook Content and Control (CDM SOP 4-1)
Field Equipment Decontamination at Non-radioactive Sites (CDM SOP 4-5)
Control of Measurement and Test Equipment (CDM SOP 5-1)

Project-specific Standard Operating Procedures
Project-specific Standard Operating Procedure for 30-point Composite Soil
Sample Collection (CDM-LIBBY-05)
Project-specific Standard Operating Procedure for Visual Vermiculite Soll
Inspections (CDM-LIBBY-06)
Project-specific Standard Operating Procedure for Global Positioning System
Coordinate Collection and Handling (CDM-LIBBY-09)
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l:ode of Federal Regulations Search Results Page 1 of 1

' 40 CFR - CHAPTER | - PART 763

l 763.86 Sampling.

View Part

la) Surfacing material. An accredited inspector shall collect, in a statistically random manner that is
epresentative ofithe homogeneous area, bulk samples from each homogeneous area ofifriable surfacing
material that is not assumed to be ACM, and shall collect the samples as follows:

ll ) At least three bulk samples shall be collected from each homogeneous area that is 1,000 ft 2 or less,
except as provided in § 763.87(c)(2).

) At least five bulk samples shall be collected from each homogeneous area that is greater than 1,000
ft 2 but less than or equal to 5,000 ft 2, except as provided in § 763.87(c)(2).

l3_) At least seven bulk samples shall be collected from each homogéneous area that is greater than 5,000
ft 2, except as provided in § 763.87(c)(2).

b) Thermal system insulation. (1) Except as provided in paragraphs (b) (2) through (4) of this section
and § 763.87(c), an accredited inspector shall collect, in a randomly distributed manner, at least three
I»ulk samples from each homogeneous area ofithermal system insulation that is not assumed to be ACM.

(2) Collect at least one bulk sample from each homogeneous area ofipatched thermal system insulation
at is not assumed to be ACM ifithe patched section is less than 6 linear or square feet.

(3) In a manner sufficient to determine whether the material is ACM or not ACM, collect bulk samples
txom each insulated mechanical system that is not assumed to be ACM where cement or plaster is used
n fittings such as tees, elbows, or valves, except as provided under § 763.87(c)(2).

4) Bulk samples are not required to be collected from any homogeneous area where the accredited
"nspector has determined that the thermal system insulation is fiberglass, foam glass, rubber, or other

non-ACBM.

c) Miscellaneous material. In a manner sufficient to determine whether material is ACM or not ACM,
an accredited inspector shall collect bulk samples from each homogeneous area ofifriable miscellaneous

aterial that is not assumed to be ACM.

(d) Nonfriable suspected ACBM. If any homogeneous area ofinonfriable suspected ACBM is not

E:sumed to be ACM,; then an accredited inspector shall collect, in a manner sufficient to detemmine
hether the material is ACM or not ACM, bulk samples from the homogeneous area of nonfriable

suspected ACBM that is not assumed to be ACM.
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Appendix A to Subpart E of Part 763 -- Interim Transmission Electron
Microscopy Analytical Methods -- Mandatory and Nonmandatory -- and
Mandatory Section to Determine Completion of Response Actions

I. Introduction

The following appendix contains three units. The first unit is the mandatory transmission
electron microscopy (TEM) method which ail iaboratories must follow; it is the minimum
requirement for analysis of air samples for asbestos by TEM. The mandatory method contains
the essential elements of the TEM method. The second unit contains the complete non-
mandatory method. The non-mandatory method supplements the mandatory method by
Including additional steps to improve the analysis. EPA recommends that the non-mandatory
method be employed for analyzing air filters; however, the laboratory may choose to employ
the mandatory method. The non-mandatory method contains the same minimum requirements
as are outlined in the mandatory method. Hence, laboratories may choose either of the two

methods for analyzing air samples by TEM.

determine completion of response actions. This unit is mandatory.

II. Mandatory Transmission Electron Microscopy Method

A. Definitions of Terms

1. Analytical sensitivity -- Airborne asbestos concentration represented by each fiber counted
under the electron microscope. It is determined by the air volume collected and the proportion
of the filter examined. This method requires that the analytical sensitivity be no greater than

0.005 structures/cm 3.

2. Asbestiform -- A specific type of mineral fibrosity in which the fibers and fibrils possess high
tensile strength and flexibility.

3. Aspect ratio -- A ratio of the length to the width of a particle. Minimum aspect ratio as
defined by this method is equal to or greater than 5:1.

4. Bundle -- A structure composed of three or more fibers in a parallel arrangement with each
fiber closer than one fiber diameter.

l The final unit of this Appendix A to subpart E defines the steps which must be taken to

l 5. Clean area -- A controlied environment which is maintained and monitored to assure a low
probability of asbestos contamination to materials in that space. Clean areas used in this
method have HEPA filtered air under positive pressure and are capable of sustained operation

l with an open laboratory blank which on subsequent analysis has an average of less than 18
structures/mm 2 in an area of 0.057 mm 2 (nominally 10 200-mesh grid openings) and a

maximum of 53 structures/mm 2 for any single preparation for that same area.

l 6. Cluster -- A structure with fibers in a random arrangement such that all fibers are intermixed

and no single fiber is isolated from the group. Groupings must have more than two




intersections.
7. ED -- Electron diffraction.
8. EDXA -- Energy dispersive X-ray analysis.

9. Fiber -- A structure greater than or equal to 0.5 pm in length with an aspect ratio (length to
width) of 5:1 or greater and having substantially parallel sides.

10. Grid -- An open structure for mounting on the sample to aid in its examination in the TEM.
The term is used here to denote a 200-mesh copper lattice approximately 3 mm in diameter.

11. Intersection -- Nonparallel touching or crossing of fibers, with the projection having an
aspect ratio of 5:1 or greater.

12. Laboratory sample coordinator -- That person responsible for the conduct of sample
handling and the certification of the testing procedures.

13. Filter background /eve/ -- The concentration of structures per square millimeter of filter that
is considered indistinguishable from the concentration measured on a blank (filters through
which no air has been drawn). For this method the filter background level is defined as 70
structures/mm 2.

14. Matrix -- Fiber or fibers with one end free and the other end embedded in or hidden by a
particulate. The exposed fiber must meet the fiber definition.

15. NSD -- No structure detected.
16. Operator -- A person responsible for the TEM instrumental analysis of the sample.
17. PCM -- Phase contrast microscopy.
18. SAED -- Selected area electron diffraction.
19. SEM -- Scanning electron microscope.
20. STEM -- Scanning transmission electron microscope.
21. Structure -- a microscopic bundle, cluster, fiber, or matrix which may contain asbestos.
22. S/cm 3 -- Structures per cubic centimeter.
23. S/mm 2 -- Structures per square millimeter.
24. TEM -- Transmission electron microscope.
B. Sampling

1. The sampling agency must have written quality control procedures and documents which
verify compliance.

2. Sampling operations must be performed by qualified individuals completely independent of
the abatement contractor to avoid possible conflict of interest (References 1, 2, 3, and 5 of Unit
I1.1.).

3. Sampling for airborne asbestos following an abatement action must use commercially
available cassettes.

il




4. Prescreen the loaded cassette collection filters to assure that they do not contain
concentrations of asbestos which may interfere with the analysis of the sample. A filter blank

average of less than 18 s/mm 2 in an area of 0.057 mm 2 (nominally 10 200-mesh grid
openings) and a single preparation with a maximum of 53 s/mm 2 for that same area is
acceptable for this method.

5. Use sample collection filters which are either polycarbonate having a pore size less than or
equal to 0.4 pm or mixed cellulose ester having a pore size less than or equal to 0.45 pm.

6. Place these filters in series with a 5.0 pm backup filter (to serve as a diffuser) and a support
pad. See the following Figure 1:
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7. Reloading of used cassettes is not permitted.

8. Orient the cassette downward at approximately 45 degrees from the horizontal.

9. Maintain a log of all pertinent sampling information.

10. Calibrate sampling pumps and their flow indicators over the range of their intended use

with a recognized standard. Assemble the sampling system with a representative filter (not the
filter which will be used in sampling) before and after the sampling operation.

11. Record all calibration information.




12. Ensure that the mechanical vibrations from the pump will be minimized to prevent
transferral of vibration to the cassette.

13. Ensure that a continuous smooth flow of negative pressure is delivered by the pump by
damping out any pump action fluctuations if necessary.

14, The fmal plastic barrier around the abatement area remains in place for the sampling
period. :

15. After the area has passed a thorough visual inspection, use aggressive sampling conditions
to dislodge any remaining dust. (See suggested protocol in Unit III.B.7.d.)

16. Select an appropriate flow rate equal to or greater than 1 liter per minute (L/min) or less
than 10 L/min for 25 mm cassettes. Larger filters may be operated at proportionally higher flow
rates.

17. A minimum of 13 samples are to be collected for each testing site consisting of the
following:

a. A minimum of five samples per abatement area.

b. A minimum of five samples per ambient area positioned at locations representative of the air
entering the abatement site.

c. Two field blanks are to be taken by removing the cap for not more than 30 seconds and
replacing it at the time of sampling before sampling is initiated at the following places:

i. Near the entrance to each abatement area.

ii. At one of the ambient sites. (DO NOT leave the field blanks open during the sampling
period.)

d. A sealed blank is to be carried with each sample set. This representative cassette is not to be
opened in the field.

18. Perform a leak check of the sampling system at each indoor and outdoor sampling site by
activating the pump with the closed sampling cassette in line. Any flow indicates a leak which
must be eliminated before initiating the sampling operation.

19. The following Table I specifies volume ranges to be used:
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20. Ensure that the sampler is turned upright before interrupting the pump flow.

21. Check that all samples are clearly labeled and that all pertinent information has been
enclosed before transfer of the samples to the laboratory.

22. Ensure that the samples are stored in a secure and representative location.
23. Do not change containers if portions of these filters are taken for other purposes.

24. A summary of Sample Data Quality Objectives is shown in the following Table II:
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C. Sample Shipment

Ship bulk samples to the analytical laboratory in a separate container from air samples.

D. Sample Receiving

1. Designate one individual as sample coordinator at the laboratory. While that individual will
normally be available to receive samples, the coordinator may train and supervise others m
receiving procedures for those times when he/she is not available.




2. Bulk samples and air samples delivered to the analytical laboratory in the same container
shall be rejected.

E. Sample Preparation

1. All sample preparation and analysis shall be performed by a laboratory independent of the
abatement contractor.

2. Wet-wipe the exterior of the cassettes to minimize contamination possibilities before taking
them into the clean room facility.

3. Perform sample preparation in a well-equipped clean facility.

>Note: The clean area is required to have the following minimum characteristics. The area or
hood must be capable of maintaining a positive pressure with make-up air being HEPA-filtered.
The cumulative analytical blank concentration must average less than 18 s/mm 2 in an area of
0.057 mm 2 (nominally 10 200-mesh grid openings) and a single preparation with a maximum
of 53  s/mm 2 for that same area.

4. Preparation areas for air samples must not only be separated from preparation areas for bulk
samples, but they must be prepared in separate rooms.

5. Direct preparation techniques are required. The object is to produce an intact film containing
the particulates of the filter surface which is sufficiently clear for TEM analysis.

a. TEM Grid Opening Area measurement must be done as follows:

i. The filter portion being used for sample preparation must have the surface collapsed using an
acetone vapor technique.

ii. Measure 20 grid openings on each of 20 random 200-mesh copper grids by placing a grid on
a glass and examining it under the PCM. Use a calibrated graticule to measure the average field
diameters. From the data, calculate the field area for an average grid opening.

iii. Measurements can also be made on the TEM at a properiy calibrated low magnification or on
an optical microscope at a magnification of approximately 400X by using an eyepiece fitted with
a scale that has been calibrated against a stage micrometer. Optical microscopy utilizing

manual or automated procedures may be used providing instrument calibration can be verified.

“b. TEM specimen preparation from polycarbonate (PC) filters. Procedures as described in Unit
III.G. or other equivalent methods may be used.

c. TEM specimen preparation from mixed cellulose ester (MCE) filters.

i. Filter portion being used for sample preparation must have the surface collapsed using an
acetone vapor technique or the Burdette procedure (Ref. 7 of Unit II.].)

ii. Plasma etching of the collapsed filter is required. The microscope slide to which the collapsed
filter pieces are attached is placed in a plasma asher. Because plasma ashers vary greatly in
their performance, both from unit to unit and between different positions in the asher chamber,
it is difficult to specify the conditions that should be used. Insufficient etching will result in a
failure to expose embedded filters, and too much etching may result in loss of particulate from
the surface. As an interim measure, it is recommended that the time for ashing of a known
weight of a collapsed filter be established and that the etching rate be calculated in terms of
micrometers per second. The actual etching time used for the particulate asher and operating
conditions will then be set such that a 1-2 pm (10 percent) layer of collapsed surface will be
removed.




iii. Procedures as described in Unit III. or other equivalent methods may be used to prepare
samples.

F. TEM Method

1. An 80-120 kV TEM capable of performing electron diffraction with a fluorescent screen
inscribed with calibrated gradations is required. If the TEM is equipped with EDXA it must either
have a STEM attachment or be capable of producing a spot less than 250 nm in diameter at
crossover. The microscope shall be calibrated routinely for magnification and camera constant.

2. Determination ofiCamera Constant and ED Pattern Analysis. The camera length of the TEM in
ED operating mode must be calibrated before ED patterns on unknown samples are observed.
This can be achieved by using a carbon-coated grid on which a thin film of gold has been
sputtered or evaporated. A thin film of gold is evaporated on the specimen TEM grid to obtain
zone-axis ED patterns superimposed with a ring pattern from the polycrystalline gold film. In
practice, it is desirable to optimize the thickness of the gold film so that only one or two sharp
rings are obtained on the superimposed ED pattern. Thicker gold film would normally give
multiple gold rings, but it will tend to mask weaker diffraction spots from the unknown fibrous
particulate. Since the unknown d-spacings of most interest in asbestos analysis are those which
lie closest to the transmitted beam, multiple gold rings are unnecessary on zone-axis ED
patterns. An average camera constant using multiple gold rings can be determined. The camera
constant is one-half the diameter of the rings times the interplanar spacing of the ring being

measured.

3. Magnification Calibration. The magnification calibration must be done at the fluorescent
screen. The TEM must be calibrated at the grid opening magnification (if used) and also at the
magnification used for fiber counting. This is performed with a cross grating replica (e.g., one
containing 2,160 lines/mm). Define a field of view on the fluorescent screen either by markings
or physical boundaries. The field of view must be measurable or previously inscribed with a
scale or concentric circles (all scales should be metric). A logbook must be maintained, and the
dates of calibration and the values obtained must be recorded. The frequency of calibration
depends on the past history of the particular microscope. After any maintenance of the
microscope that involved adjustment of the power supplied to the lenses or the high-voltage
system or the mechanical disassembly of the electron optical column apart from filament
exchange, the magnification must be recalibrated. Before the TEM calibration is performed, the
analyst must ensure that the cross grating replica is placed at the same distance from the
objective lens as the specimens are. For instruments that incorporate a eucentric tilting
specimen stage, all specimens and the cross grating replica must be placed at the eucentric

position.

4. While not required on every microscbpe in the laboratory, the laboratory must have either
one microscope equipped with energy dispersive X-ray analysis or access to an equivalent
system on a TEM in another laboratory.

5. Microscope settings: 80-120 kV, grid assessment 250-1,000X, then 15,000-20,000X screen
magnification for analysis.

6. Approximately one-half (0.5) of the predetermined sample area to be analyzed shall be
performed on one sample grid preparation and the remaining half on a second sample grid

preparation.

7. Individual grid openings with greater than 5 percent openings (holes) or covered with
greater than 25 percent particulate matter or obviously having nonuniform loading must not be
analyzed.

8. Reject the grid if:

a. Less than 50 percent of the grid openings covered by the replica are intact.

b. The replica is doubled or folded.




¢. The replica is too dark because of incomplete dissolution of the filter.
9. Recording Rules.

a. Any continuous grouping of particles in which an asbestos fiber with an aspect ratio greater
than or equal to 5:1 and a length greater than or equal to 0.5 pm is detected shall be recorded
on the count sheet. These will be designated asbestos structures and will be classified as fibers,
bundles, clusters, or matrices. Record as individual fibers any contiguous grouping having 0, 1,
or 2 definable intersections. Groupings having more than 2 intersections are to be described as
cluster or matrix. An intersection is a nonparallel touching or crossing of fibers, with the
projection having an aspect ratio of 5:1 or greater. See the following Figure 2:
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i. Fiber. A structure having a minimum length greater than or equal to 0.5 pm and an aspect
ratio (length to width) of 5:1 or greater and substantially parallel sides. Note the appearance of
the end of the fiber, i.e., whether it is flat, rounded or dovetailed.

ii. Bundle. A structure composed of three or more fibers in a parallel arrangement with each
fiber closer than one fiber diameter,

iii. Cluster. A structure with fibers in a random arrangement such that all fibers are intermixed
and no single fiber is isolated from the group. Groupings must have more than two
intersections.

iv. Matrix. Fiber or fibers with one end free and the other end embedded in or hidden by a
particulate. The exposed fiber must meet the fiber definition.

b. Separate categories will be maintained for fibers less than S pm and for fibers equal to or
greater than 5 pm in length.

c. Record NSD when no structures are detected in the field.

d. Visual identification of electron diffraction (ED) patterns is required for each asbestos

structure counted which would cause the analysis to exceed the 70 s/mm 2 concentration.
(Generally this means the first four fibers identified as asbestos must exhibit an identifiable

diffraction pattern for chrysotile or amphibole.)

e. The micrograph number of the recorded diffraction patterns must be reported to the client
and maintained in the laboratory's quality assurance records. In the event that examination of
the pattern by a qualified individual indicates that the pattern has been misidentified visually,

the client shall be contacted.

f. Energy Dispersive X-ray Analysis (EDXA) is required of all amphiboles which would cause the
is results to exceed the 70 s/mm 2 concentration. (Generally speaking, the first 4




amphiboles would require EDXA.)

g. If the number of fibers in the nonasbestos class would cause the analysis to exceed the 70

s/mm 2 concentration, the fact that they are not asbestos must be confirmed by EDXA or
measurement of a zone axis diffraction pattern.

h. Fibers classified as chrysotile must be identified by diffraction or X-ray analysis and recorded
on a count sheet. X-ray analysis alone can be used only after 70 s/mm 2 have been exceeded
for a particular sample.

i. Fibers classified as amphiboles must be identified by X-ray analysis and electron diffraction
and recorded on the count sheet. (X-ray analysis alone can be used only after 70 s/mm 2 have
been exceeded for a particular sample.)

j. If a diffraction pattern was recorded on film, record the micrograph number on the count
sheet.

k. If an electron diffraction was attempted but no pattern was observed, record N on the count
sheet.

I. If an EDXA spectrum was attempted but not observed, record N on the count sheet.
m. If an X-ray analysis spectrum is stored, record the file and disk number on the count sheet.
10. Classification Rules.

a. Fiber. A structure having a minimum length greater than or equal to 0.5 pm and an aspect
ratio (length to width) of 5:1 or greater and substantially parallel sides. Note the appearance of
the end of the fiber, i.e., whether it is flat, rounded or dovetailed.

b. Bundle. A structure composed of three or more fibers in a parallel arrangement with each
fiber closer than one fiber diameter.

c. Cluster. A structure with fibers in a random arrangement such that all fibers are intermixed
and no single fiber is isolated from the group. Groupings must have more than two
intersections.

d. Matrix. Fiber or fibers with one end free and the other end embedded in or hidden by a
particulate. The exposed fiber must meet the fiber definition.

11. After finishing with a grid, remove it from the microscope, and replace it in the appropriate
grid holder. Sample grids must be stored for a minimum of 1 year from the date of the
analysis; the sample cassette must be retained for a minimum of 30 days by the laboratory or
returned at the client's request.

G. Sample Analytical Sequence

1. Under the present sampling requirements a minimum of 13 samples is to be collected for the
clearance testing of an abatement site. These include five abatement area samples, five
ambient samples, two field blanks, and one sealed blank.

2. Carry out visual inspection of work site prior to air monitoring.

3. Collect a minimum of 5 air samples inside the work site and 5 samples outside the work site.
The indoor and outdoor samples shall be taken during the same time period.

4. Remaining steps in the analytical sequence are contained in Unit IV of this Appendix.
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H. Reporting
1. The following information must be reported to the client for each sample analyzed:

a. Concentration in structures per square millimeter and structures per cubic centimeter.

(=2

. Analytical sensitivity used for the analysis.
¢. Number of asbestos structures.

d. Area analyzed.

e. Volume of air sampled (which must be initially supplied to lab by client).

Copy of the count sheet must be included with the report.

o}

g. Signature of laboratory official to indicate that the laboratory met specifications of the
method.

h. Report form must contain official laboratory identification (e.g., letterhead).

i. Type of asbestos.

I. Quality Control/Quality Assurance Procedures (Data Quality Indicators)

Monitoring the environment for airborne asbestos requires the use of sensitive sampling and
analysis procedures. Because the test is sensitive, it may be influenced by a variety of factors.
These include the supplies used in the sampling operation, the performance of the sampling,
the preparation of the grid from the filter and the actual examination of this grid in the
microscope. Each of these unit operations must produce a product of defined quality if the
analytical result is to be a reliable and meaningful test result. Accordingly, a series of control
checks and reference standards are to be performed along with the sample analysis as
indicators that the materials used are adequate and the operations are within acceptable limits.
In this way, the quality of the data is defined and the results are of known value. These checks
and tests also provide timely and specific warning of any problems which might develop within
the sampling and analysis operations. A description of these quality control/quality assurance

procedures is summarized in the following Table III:
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1. When the samples arrive at the laboratory, check the samples and documentation for
completeness and requirements before initiating the analysis.

2. Check all laboratory reagents and supplies for acceptable asbestos background levels.

3. Conduct all sample preparation in a clean room environment monitored by laboratory blanks.

Testing with blanks must also be done after cleaning or servicing the room.
4. Prepare multiple grids of each sample.

5. Provide laboratory blanks with each sample batch. Maintain a cumulative average of these
results. If there are more than 53 fibers/mm 2 per 10 200-mesh grid openings, the system
must be checked for possible sources of contamination.

6. Perform a system check on the transmission electron microscope daily.

7. Make periodic performance checks of magnification, electron diffraction and energy
dispersive X-ray systems as set forth in Table III under Unit II.I.

8. Ensure qualified operator performance by evaluation of replicate analysis and standard
sample comparisons as set forth in Table III under Unit II.I.

9. Validate all data entries.

10. Recalculate a percentage of all computations and automatic data reduction steps as
specified in Table III under Unit II.I.

11. Record an electron diffraction pattern of one asbestos structure from every five samples
that contain asbestos. Verify the identification of the pattern by measurement or comparison of
the pattern with patterns collected from standards under the same conditions. The records
must also demonstrate that the identification of the pattern has been verified by a qualified
individual and that the operator who made the identification is maintaining at least an 80
percent correct visual identification based on his measured patterns.




12. Appropriate logs or records must be maintained by the analytical laboratory verifying that it
is in compliance with the mandatory quality assurance procedures.
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II1I. Nonmandatory Transmission Electron Microscopy Method

A. Definitions of Terms

1. Analytical sensitivity -- Airborne asbestos concentration represented by each fiber counted
under the electron microscope. It is determined by the air volume collected and the proportion
of the filter examined. This method requires that the analytical sensitivity be no greater than

0.005 s/cm 3.

2. Asbestiform -- A specific type of mineral fibrosity in which the fibers and fibrils possess high
tensile strength and flexibility.

3. Aspect ratio -- A ratio of the length to the width of a particle. Minimum aspect ratio as
defined by this method is equal to or greater than 5:1.




4. Bundle -- A structure composed of three or more fibers in a parallel arrangement with each
fiber closer than one fiber diameter.

5. Clean area -- A controlled environment which is maintained and monitored to assure a low
probability of asbestos contamination to materials in that space. Clean areas used in this
method have HEPA filtered air under positive pressure and are capable of sustained operation
with an open laboratory blank which on subsequent analysis has an average of less than 18

structures/mm 2 in an area of 0.057 mm 2 (nominally 10 200 mesh grid openings) and a
maximum of 53 structures/mm 2 for no more than one single preparation for that same area.

6. Cluster -- A structure with fibers in a random arrangement such that all fibers are intermixed
and no single fiber is isolated from the group. Groupings must have more than two
intersections.

7. ED -- Electron diffraction.
8. EDXA -- Energy dispersive X-ray analysis.

9, Fiber -- A structure greater than or equal to 0.5 pm in length with an aspect ratio (length to
width) of 5:1 or greater and having substantially parallel sides.

10. Grid -- An open structure for mounting on the sample to aid in its examination in the TEM.
The term is used here to denote a 200-mesh copper lattice approximately 3 mm in diameter.

11, Intersection -- Nonparallel touching or crossing of fibers, with the projection having an
aspect ratio of 5:1 or greater.

12. Laboratory samp/e coordinator -- That person responsible for the conduct of sample
handling and the certification of the testing procedures.

13. Filter background /evel -- The concentration of structures per square millimeter of filter that
is considered indistinguishable from the concentration measured on blanks (filters through
which no air has been drawn). For this method the filter background level is defined as 70
structures/mm 2,

14. Matrix -- Fiber or fibers with one end free and the other end embedded in or hidden by a
particulate. The exposed fiber must meet the fiber definition.

15. NSD -- No structure detected.

16. Operator -- A person responsible for the TEM instrumental analysis of the sample.

17. PCM -- Phase contrast microscopy.

18. SAED -- Selected area electron diffraction.

19. SEM -- Scanning electron microscope.

20. STEM -- Scanning transmission electron microscope.

21. Structure -- a microscopic bundle, cluster, fiber, or matrix which may contain asbestos.
22. S/cm 3 -- Structures per cubic centimeter.

23. §/mm 2 -- Structures per square millimeter.

24. TEM -- Transmission electron microscope.




B. Sampling

1. Sampling operations must be performed by qualified individuals completely independent of
the abatement contractor to avoid possible conflict of interest (See References 1, 2, and 5 of
Unit III.L.) Special precautions should be taken to avoid contamination of the sample. For
example, materials that have not been prescreened for their asbestos background content
should not be used; also, sample handling procedures which do not take cross contamination
possibilities into account should not be used.

2. Material and supply checks for asbestos contamination should be made on all critical
supplies, reagents, and procedures before their use in a monitoring study.

3. Quality control and quality assurance steps are needed to identify problem areas and isolate
the cause of the contamination (see Reference 5 of Unit IIIL.L.). Control checks shall be
permanently recorded to document the quality of the information produced. The sampling firm
must have written quality control procedures and documents which verify compliance.
Independent audits by a qualified consultant or firm should be performed once a year. All
documentation of compliance should be retained indefinitely to provide a guarantee of quality.
A summary of Sample Data Quality Objectives is shown in Table II of Unit II.B.

4. Sampling materials.

a. Sample for airborne asbestos following an abatement action using commercially available
cassettes.

b. Use either a cowling or a filter-retaining middle piece. Conductive material may reduce the
potential for particulates to adhere to the walls of the cowl.

c. Cassettes must be verified as "clean" prior to use in the field. If packaged filters are used for
loading or preloaded cassettes are purchased from the manufacturer or a distributor, the
manufacturer's name and lot number should be entered on all field data sheets provided to the
laboratory, and are required to be listed on all reports from the laboratory.

d. Assemble the cassettes in a clean facility (See definition of clean area under Unit IIL.A.).

e. Reloading of used cassettes is not permitted.

f. Use sample collection filters which are either polycarbonate having a pore size of less than or
equal to 0.4 pm or mixed cellulose ester having a pore size of less than or equal to 0.45 pm.

g. Place these filters in series with a backup filter with a pore size of 5.0 pm (to serve as a
diffuser) and a support pad. See the following Figure 1:
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h. When polycarbonate filters are used, position the highly reflective face such that the
incoming particulate is received on this surface.

i. Seal the cassettes to prevent leakage around the filter edges or between cassette part joints.
A mechanical press may be useful to achieve a reproducible leak-free seal. Shrink fit gel-bands
may be used for this purpose and are available from filter manufacturers and their authorized
distributors.

j. Use wrinkle-free loaded cassettes in the sampling operation.

5. Pump setup.

a. Calibrate the sampling pump over the range of flow rates and loads anticipated for the
monitoring period with this flow measuring device in series. Perform this calibration using
guidance from EPA Method 2A each time the unit is sent to the field (See Reference 6 of Unit
IIL.L.).

b. Configure the sampling system to preclude pump vibrations from being transmitted to the
cassette by using a sampling stand separate from the pump station and making connections
with flexible tubing.

¢. Maintain continuous smooth flow conditions by damping out any pump action fluctuations if
necessary.




d. Check the sampling system for leaks with the end cap still in place and the pump operating
before initiating sample collection. Trace and stop the source of any flow indicated by the
flowmeter under these conditions.

e. Select an appropriate flow rate equal to or greater than 1 L/min or less than 10 L/min for 25
mm cassettes. Larger filters may be operated at proportionally higher flow rates.

f. Orient the cassette downward at approximately 45 degrees from the horizontal.

g. Maintain a log of all pertinent sampling information, such as pump identification number,
calibration data, sample location, date, sample identification number, flow rates at the
beginning, middle, and end, start and stop times, and other useful information or comments.
Use of a sampling log form is recommended. See the following Figure 2:
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h. Initiate a chain of custody procedure at the start of each sampling, if this is requested by the
client.

i. Maintain a close check of all aspects of the sampling operation on a regular basis.

j. Continue sampling 'until at least the minimum volume is collected, as specified in the
following Table I:
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k. At the conclusion of sampling, turn the cassette upward before stopping the flow to minimize
possible particle loss. If the sampling is resumed, restart the flow before reorienting the
cassette downward. Note the condition of the filter at the conclusion of sampling.

|. Double check to see that all information has been recorded on the data collection forms and
that the cassette is securely closed and appropriately identified using a waterproof label.
Protect cassettes in individual clean resealed polyethylene bags. Bags are to be used for storing
cassette caps when they are removed for sampling purposes. Caps and plugs should only be
removed or replaced using clean hands or clean disposable plastic gloves.

m. Do not change containers if portions of these filters are taken for other purposes.

6. Minimum sample number per site. A minimum of 13 samples are to be collected for each
testing consisting of the following:

a. A minimum of five samples per abatement area.

b. A minimum of five samples per ambient area positioned at locations representative of the air
entering the abatement site.

c. Two field blanks are to be taken by removing the cap for not more than 30 sec and replacing
it at the time of sampling before sampling is initiated at the following places:

i. Near the entrance to each ambient area.
ii. At one of the ambient sites.

(Note: Do not leave the blank open during the sampling period.)

d. A sealed blank is to be carried with each sample set. This representative cassette is not to be
opened in the field.




7. Abatement area sampling.

a. Conduct final clearance sampling only after the primary containment barriers have been
removed; the abatement area has been thoroughly dried; and, it has passed visual inspection
tests by qualified personnel. (See Reference 1 of Unit III.L.)

b. Containment barriers over windows, doors, and air passageways must remain in place until
the TEM clearance sampling and analysis is completed and results meet clearance test criteria.
The final plastic barrier remains in place for the sampling period.

c. Select sampling sites in the abatement area on a random basis to provide unbiased and
representative samples.

d. After the area has passed a thorough visual inspection, use aggressive sampling conditions
to dislodge any remaining dust.

i. Equipment used in aggressive sampling such as a leaf blower and/or fan should be properiy
cleaned and decontaminated before use.

ii. Air filtration units shall remain on during the air monitoring period.

iii. Prior to air monitoring, floors, ceiling and walls shall be swept with the exhaust of a
minimum one (1) horsepower leaf blower.

iv. Stationary fans are placed in locations which will not interfere with air monitoring
equipment. Fan air is directed toward the ceiling. One fan shall be used for each 10,000 ft 3 of
worksite.

v. Monitoring of an abatement work area with high-volume pumps and the use of circulating
fans will require electrical power. Electrical outlets in the abatement area may be used if
available. If no such outlets are available, the equipment must be supplied with electricity by
the use of extension cords and strip plug units. All electrical power supply equipment of this
type must be approved Underwriter Laboratory equipment that has not been modified. All
wiring must be grounded. Ground fault interrupters should be used. Extreme care must be
taken to clean up any residual water and ensure that electrical equipment does not become wet

while operational.

vi. Low volume pumps may be carefully wrapped in 6-mil polyethylene to insulate the pump
from the air. High volume pumps cannot be sealed in this manner since the heat of the motor
may melt the plastic. The pump exhausts should be kept free.

vii. If recleaning is necessary, removal of this equipment from the work area must be handled
with care. It is not possible to completely decontaminate the pump motor and parts since these
areas cannot be wetted. To minimize any problems in this area, all equipment such as fans and
pumps should be carefully wet wiped prior to removal from the abatement area. Wrapping and
sealing low volume pumps in 6-mil polyethylene will provide easier decontamination of this
equipment. Use of clean water and disposable wipes should be available for this purpose.

e. Pump flow rate equal to or greater than 1 L/min or less than 10 L/min may be used for 25
mm cassettes. The larger cassette diameters may have comparably increased flow.

f. Sample a volume of air sufficient to ensure the minimum quantitation limits. (See Table I of
Unit II1.B.5.j.)

8. Ambient sampling.

a. Position ambient samplers at locations representative of the air entering the abatement site.
If makeup air entering the abatement site is drawn from another area of the building which is
outside of the abatement area, place the pumps in the building, pumps should be placed out of




doors located near the building and away from any obstructions that may influence wind
patterns. If construction is in progress immediately outside the enclosure, it may be necessary
to select another ambient site. Samples should be representative of any air entering the work
site.

b. Locate the ambient samplers at least 3 ft apart and protect them from adverse weather
conditions.

¢. Sample same volume of air as samples taken inside the abatement site.

C. Sample Shipment

1. Ship bulk samples in a separate container from air samples. Bulk samples and air samples
delivered to the analytical laboratory in the same container shall be rejected.

2. Select a rigid shipping container and pack the cassettes upright in a noncontaminating
nonfibrous medium such as a bubble pack. The use of resealable polyethylene bags may help to
prevent jostling of individual cassettes.

3. Avoid using expanded polystyrene because of its static charge potential. Also avoid using
particle-based packaging materials because of possible contamination.

4. Include a shipping bill and a detailed listing of samples shipped, their descriptions and all
identifying numbers or marks, sampling data, shipper's name, and contact information. For
each sample set, designate which are the ambient samples, which are the abatement area
samples, which are the field blanks, and which is the sealed blank if sequential analysis is to be
performed.

5. Hand-carry samples to the laboratory in an upright position if possible; otherwise choose
that mode of transportation least likely to jar the samples in transit.

6. Address the package to the laboratory sample coordinator by name when known and alert
him or her of the package description, shipment mode, and anticipated arrival as part of the
chain of custody and sample tracking procedures. This will also help the laboratory schedule
timely analysis for the samples when they are received.

D. Quality Control/Quality Assurance Procedures (Data Quality Indicators)

Monitoring the environment for airborne asbestos requires the use of sensitive sampling and
analysis procedures. Because the test is sensitive, it may be influenced by a variety of factors.
These include the supplies used in the sampling operation, the performance of the sampling,
the preparation of the grid from the filter and the actual examination of this grid in the
microscope. Each of these unit operations must produce a product of defined quality if the
analytical result is to be a reliable and meaningful test result. Accordingly, a series of control
checks and reference standards is performed along with the sample analysis as indicators that
the materials used are adequate and the operations are within acceptable limits. In this way,
the quality of the data is defined, and the results are of known value. These checks and tests
also provide timely and specific warning of any problems which might develop within the
sampling and analysis operations. A description of these quality control/quality assurance
procedures is summarized in the text below.

1. Prescreen the loaded cassette collection filters to assure that they do not contain
concentrations of asbestos which may interfere with the analysis of the sample. A filter blank

average of less than 18 s/mm 2 in an area of 0.057 mm 2 (nominally 10 200-mesh grid
openings) and a maximum of 53 s/mm 2 for that same area for any single preparation is
acceptable for this method.

2. Calibrate sampling pumps and their flow indicators over the range of their intended use with
a recognized standard. Assemble the sampling system with a representative filter -- not the
filter which will be used in sampling -- before and after the sampling operation.




3. Record all calibration information with the data to be used on a standard sampling form.
4. Ensure that the samples are stored in a secure and representative location.

5. Ensure that mechanical calibrations from the pump will be minimized to prevent transferral
of vibration to the cassette.

6. Ensure that a continuous smooth flow of negative pressure is delivered by the pump by
installing a damping chamber if necessary.

7. Open a loaded cassette momentarily at one of the indoor sampling sites when sampling is |
initiated. This sample will serve as an indoor field blank. |

8. Open a loaded cassette momentarily at one of the outdoor sampling sites when sampling is
initiated. This sample will serve as an outdoor field blank.

9. Carry a sealed blank into the field with each sample series. Do not open this cassette in the
field.

10. Perform a leak check of the sampling system at each indoor and outdoor sampling site by
activating the pump with the closed sampling cassette in line. Any flow indicates a leak which
must be eliminated before initiating the sampling operation.

11. Ensure that the sampler is turned upright before interrupting the pump flow.

12. Check that all samples are cleariy labeled and that all pertinent information has been
enclosed before transfer of the samples to the laboratory.

E. Sample Receiving

1. Designate one individual as sample coordinator at the laboratory. While that individual will
normally be available to receive samples, the coordinator may train and supervise others in
receiving procedures for those times when he/she is not available.

2. Adhere to the following procedures to ensure both the continued chain-of-custody and the
accountability of all samples passing through the laboratory:

a. Note the condition of the shipping package and data written on it upon receipt.

b. Retain all bills of lading or shipping slips to document the shipper and delivery time.

c. Examine the chain-of-custody seal, if any, and the package for its integrity.

d. If there has been a break in the seal or substantive damage to the package, the sample
coordinator shall immediately notify the shipper and a responsible laboratory manager before

any action is taken to unpack the shipment.

e. Packages with significant damage shall be accepted only by the responsible laboratory
manager after discussions with the client.

3. Unwrap the shipment in a clean, uncluttered facility. The sample coordinator or his or her
designee will record the contents, including a description of each item and all identifying
numbers or marks. A Sample Receiving Form to document this information is attached for use

when necessary. (See the following Figure 3.)
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Note: The person breaking the chain-of-custody seal and itemizing the contents assumes
responsibility for the shipment and signs documents accordingly.

4. Assign a laboratory number and schedule an analysis sequence.

5. Manage all chain-of-custody samples within the laboratory such that their integrity can be
ensured and documented.

F. Sample Preparation

1. Personnel not affiliated with the Abatement Contractor shall be used to prepare samples and
conduct TEM analysis. Wet-wipe the exterior of the cassettes to minimize contamination
possibilities before taking them to the clean sample preparation facility.

2. Perform sample preparation in a well-equipped clean facility.

Note: The clean area is required to have the following minimum characteristics. The area or
hood must be capable of maintaining a positive pressure with make-up air being HEPA filtered.
The cumulative analytical blank concentration must average less than 18 s/mm 2 in an area of
0.057 s/mm 2 (nominally 10 200-mesh grid openings) with no more than one single
preparation to exceed 53 s/mm 2 for that same area.

3. Preparation areas for air samples must be separated from preparation areas for bulk
samples. Personnel must not prepare air samples if they have previously been preparing bulk




samples without performing appropriate personal hygiene procedures, i.e., clothing change,
showering, etc.

4. Preparation. Direct preparation techniques are required. The objective is to produce an intact
carbon film containing the particulates from the filter surface which is sufficiently clear for TEM
analysis. Currently recommended direct preparation procedures for polycarbonate (PC) and
mixed cellulose ester (MCE) filters are described in Unit III.F.7. and 8. Sample preparation is a
subject requiring additional research. Variation on those steps which do not substantively
change the procedure, which improve filter clearing or which reduce contamination problems in
a laboratory are permitted.

a. Use only TEM grids that have had grid opening areas measured according to directions in
Unit IIL.).

b. Remove the inlet and outlet plugs prior to opening the cassette to minimize any pressure
differential that may be present.

c. Examples of techniques used to prepare polycarbonate filters are described in Unit III.F.7.

d. Examples of techniques used to prepare mixed cellulose ester filters are described in Unit
II1.F.8.

e. Prepare multiple grids for each sample.

f. Store the three grids to be measured in appropriately labeled grid holders or polyethylene
capsules.

5. Equipment.
a. Clean area.
b. Tweezers. Fine-point tweezers for handling of filters and TEM grids.

. Scalpel Holder and Curved No. 10 Surgical Blades.

0

[a

. Microscope slides.

e. Double-coated adhesive tape.

f. Gummed page reinforcements.

g. Micro-pipet with disposal tips 10 to 100 pL variable volume.

h. Vacuum coating unit with facilities for evaporation of carbon. Use of a liquid nitrogen cold
trap above the diffusion pump will minimize the possibility of contamination of the filter surface
by oil from the pumping system. The vacuum-coating unit can also be used for deposition of a

thin film of gold.

i. Carbon rod electrodes. Spectrochemically pure carbon rods are required for use in the
vacuum evaporator for carbon coating of filters.

j. Carbon rod sharpener. This is used to sharpen carbon rods to a neck. The use of necked
carbon rods (or equivalent) allows the carbon to be applied to the filters with a minimum of

heating.

k. Low-temperature p/asma asher. This is used to etch the surface of collapsed mixed cellulose

ester (MCE) filters. The asher should be supplied with oxygen, and should be modified as
necessary to provide a throttle or bleed valve to control the speed of the vacuum to minimize




disturbance of the filter. Some eariy models of ashers admit air too rapidly, which may disturb
particulates on the surface of the filter during the etching step.

I. Glass petri dishes, 10 cm in diameter, 1 cm high. For prevention of excessive evaporation of
solvent when these are in use, a good seal must be provided between the base and the lid. The
seal can be improved by grinding the base and lid together with an abrasive grinding material.
m. Stainless steel mesh.

n. Lens tissue.

0. Copper 200-mesh TEM grids, 3 mm in diameter, or equivalent.

p. Gold 200-mesh TEM grids, 3 mm in diameter, or equivalent.

g. Condensation washer.

r. Carbon-coated, 200-mesh TEM grids, or equivalent.

s. Analytical balance, 0.1 mg sensitivity.

t. Filter paper, 9 cm in diameter.

u. Oven or slide warmer. Must be capable of maintaining a temperature of 65-70 °C.

v. Polyurethane foam, 6 mm thickhess.

w. Gold wire for evaporation.

6. Reagents.

a. General. A supply of ultra-clean, fiber-free water must be available for washing of all
components used in the analysis. Water that has been distilled in glass or filtered or deionized
water is satisfactory for this purpose. Reagents must be fiber-free.

b. Polycarbonate preparation method -- chloroform.

c. Mixed Cellulose Ester (MCE) preparation method -- acetone or the Burdette procedure (Ref. 7
of Unit IIL.L.).

7. TEM specimen preparation from polycarbonate filters.

a. Specimen preparation /aboratory. It is most important to ensure that contamination of TEM
specimens by extraneous asbestos fibers is minimized during preparation.

b. Cleaning of sample cassettes. Upon receipt at the analytical laboratory and before they are
taken into the clean facility or laminar flow hood, the sample cassettes must be cleaned of any
contamination adhering to the outside surfaces.

c. Preparation of the carbon evaporator. If the polycarbonate filter has already been carbon-
coated prior to receipt, the carbon coating step will be omitted, unless the analyst believes the
carbon film is too thin. If there is a need to apply more carbon, the filter will be treated in the
same way as an uncoated filter. Carbon coating must be performed with a high-vacuum coating
unit. Units that are based on evaporation of carbon filaments in a vacuum generated only by an
oil rotary pump have not been evaluated for this application, and must not be used. The carbon
rods should be sharpened by a carbon rod sharpener to necks of about 4 mm long and 1 mm in
diameter. The rods are installed in the evaporator in such a manner that the points are
approximately 10 to 12 cm from the surface of a microscope slide held in the rotating and




tilting device.

d. Selection of filter area for carbon coating. Before preparation of the filters, a 75 mmx50 mm
microscope slide is washed and dried. This slide is used to support strips of filter during the
carbon evaporation. Two parallel strips of double-sided adhesive tape are applied along the
length of the slide. Polycarbonate filters are easily stretched during handling, and cutting of
areas for further preparation must be performed with great care. The filter and the MCE backing
filter are removed together from the cassette and placed on a cleaned glass microscope slide.
The filter can be cut with a curved scalpel blade by rocking the blade from the point placed in
contact with the filter. The process can be repeated to cut a strip approximately 3 mm wide
across the diameter of the filter. The strip of polycarbonate filter is separated from the
corresponding strip of backing filter and carefully placed so that it bridges the gap between the
adhesive tape strips on the microscope slide. The filter strip can be held with fine-point
tweezers and supported underneath by the scalpel blade during placement on the microscope
slide. The analyst can place several such strips on the same microscope slide, taking care to
rinse and wet-wipe the scalpel blade and tweezers before handling a new sample. The filter
strips should be identified by etching the glass slide or marking the slide using a marker
insoluble in water and solvents. After the filter strip has been cut from each filter, the residual
parts of the filter must be returned to the cassette and held in position by reassembly of the
cassette. The cassette will then be archived for a period of 30 days or returned to the client
upon request. '

e. Carbon coating of filter strips. The glass slide holding the filter strips is placed on the
rotation-tilting device, and the evaporator chamber is evacuated. The evaporation must be
performed in very short bursts, separated by some seconds to allow the electrodes to cool. If
evaporation is too rapid, the strips of polycarbonate filter will begin to curi, which will lead to
cross-linking of the surface material and make it relatively insoluble in chloroform. An
experienced analyst can judge the thickness of carbon film to be applied, and some test.should
be made first on unused filters. If the film is too thin, large particles will be lost from the TEM
specimen, and there will be few complete and undamaged grid openings on the specimen. If
the coating is too thick, the filter will tend to curi when exposed to chloroform vapor and the
carbon film may not adhere to the support mesh. Too thick a carbon film will also lead to a TEM
image that is lacking in contrast, and the ability to obtain ED patterns will be compromised. The
carbon film should be as thin as possible and remain intact on most of the grid openings of the
TEM specimen intact.

f. Preparation of the Jaffe washer. The precise design of the Jaffe washer is not considered
important, so any one of the published designs may be used. A washer consisting of a simple
stainless steel bridge is recommended. Several pieces of lens tissue approximately 1.0 cmx0.5
cm are placed on the stainless steel bridge, and the washer is filled with chloroform to a level
where the meniscus contacts the underside of the mesh, which results in saturation of the lens
tissue. See References 8 and 10 of Unit III.L.

g. Placing of specimens into the Jaffe washer. The TEM grids are first placed on a piece of lens
tissue so that individual grids can be picked up with tweezers. Using a curved scalpel blade, the
analyst excises three 3 mm square pieces of the carbon-coated polycarbonate filter from the
filter strip. The three squares are selected from the center of the strip and from two points
between the outer periphery of the active surface and the center. The piece of filter is placed on
a TEM specimen grid with the shiny side of the TEM grid facing upwards, and the whole
assembly is placed boldly onto the saturated lens tissue in the Jaffe washer. If carbon-coated
grids are used, the filter should be placed carbon-coated side down. The three excised squares
of filters are placed on the same piece of lens tissue. Any number of separate pieces of lens
tissue may be placed in the same Jaffe washer. The lid is then placed on the Jaffe washer, and
the system is allowed to stand for several hours, preferably overnight.

h. Condensation washing. It has been found that many polycarbonate filters will not dissolve
completely in the Jaffe washer, even after being exposed to chloroform for as long as 3 days.
This problem becomes more serious if the surface of the filter was overheated during the
carbon evaporation. The presence of undissolved filter medium on the TEM preparation leads to
partial or complete obscuration of areas of the sample, and fibers that may be present in these
areas of the specimen will be overiooked; this will lead to a low result. Undissolved filter




medium also compromises the ability to obtain ED patterns. Before they are counted, TEM grids
must be examined critically to determine whether they are adequately cleared of residual filter
medium. It has been found that condensation washing of the grids after the initial Jaffe washer
treatment, with chloroform as the solvent, clears all residual filter medium in a period of
approximately 1 hour. In practice, the piece of lens tissue supporting the specimen grids is
transferred to the cold finger of the condensation washer, and the washer is operated for about
1 hour. If the specimens are cleared satisfactorily by the Jaffe washer alone, the condensation
washer step may be unnecessary.

8. TEM specimen preparation from MCE filters.

a. This method of preparing TEM specimens from MCE filters is similar to that specified in
NIOSH Method 7402. See References 7, 8, and 9 of Unit III.L.

b. Upon receipt at the analytical laboratory, the sample cassettes must be cleaned of any
contamination adhering to the outside surfaces before entering the clean sample preparation
area.

c. Remove a section from any quadrant of the sample and blank filters.

d. Place the section on a clean microscope slide. Affix the filter section to the slide with a
gummed paged reinforcement or other suitable means. Label the slide with a water and
solvent-proof marking pen.

e. Place the slide in a petri dish which contains several paper filters soaked with 2 to 3 mL
acetone. Cover the dish. Wait 2 to 4 minutes for the sample filter to fuse and clear.

f. Plasma etching of the collapsed filter is required.

i. The microscope slide to which the collapsed filter pieces are attached is placed in a plasma
asher. Because plasma ashers vary greatly in their performance, both from unit to unit and
between different positions in the asher chamber, it is difficult to specify the conditions that
should be used. This is one area of the method that requires further evaluation. Insufficient
etching will result in a failure to expose embedded filters, and too much etching may result in
loss of particulate from the surface. As an interim measure, it is recommended that the time for
ashing of a known weight of a collapsed filter be established and that the etching rate be
calculated in terms of micrometers per second. The actual etching time used for a particular
asher and operating conditions will then be set such that a 1-2 pm (10 percent) layer of
collapsed surface will be removed.

ii. Place the slide containing the collapsed filters into a low-temperature plasma asher, and etch
the filter.

g. Transfer the slide to a rotating stage inside the bell jar of a vacuum evaporator. Evaporate a
1 mmx5 mm section of graphite rod onto the cleared filter. Remove the slide to a clean, dry,
covered petri dish.

h. Prepare a second petri dish as a Jaffe washer with the wicking substrate prepared from filter
or lens paper placed on top of a 6 mm thick disk of clean spongy polyurethane foam. Cut a V-
notch on the edge of the foam and filter paper. Use the V-notch as a reservoir for adding
solvent. The wicking substrate should be thin enough to fit into the petri dish without touching
the lid.

i. Place carbon-coated TEM grids face up on the filter or lens paper. Label the grids by marking
with a pencil on the filter paper or by putting registration marks on the petri dish lid and
marking with a waterproof marker on the dish lid. In a fume hood, fill the dish with acetone
until the wicking substrate is saturated. The level of acetone should be just high enough to
saturate the filter paper without creating puddles.




j. Remove about a quarter section of the carbon-coated filter samples from the glass slides
using a surgical knife and tweezers. Carefully place the section of the filter, carbon side down,
on the appropriately labeled grid in the acetone-saturated petri dish. When all filter sections
have been transferred, slowly add more solvent to the wedge-shaped trough to bring the
acetone level up to the highest possible level without disturbing the sample preparations. Cover
the petri dish. Elevate one side of the petri dish by placing a slide under it. This allows drops of
condensed solvent vapors to form near the edge rather than in the center where they would
drip onto the grid preparation.

G. TEM Method

1. Instrumentation.

a. Use an 80-120 kV TEM capable of performing electron diffraction with a fluorescent screen
inscribed with calibrated gradations. If the TEM is equipped with EDXA it must either have a
STEM attachment or be capable of producing a spot less than 250 nm in diameter at crossover.
The microscope shall be calibrated routinely (see Unit I11.1.) for magnification and camera
constant.

b. While not required on every microscope in the laboratory, the laboratory must have either
one microscope equipped with energy dispersive X-ray analysis or access to an equivalent
system on a TEM in another laboratory. This must be an Energy Dispersive X-ray Detector
mounted on TEM column and associated hardware/software to collect, save, and read out
spectral information. Calibration of Multi-Channel Analyzer shall be checked regulariy for Al at
1.48 KeV and Cu at 8.04 KeV, as well as the manufacturer's procedures.

i. Standard replica grating may be used to determine magnification (e.g., 2160 lines/mm).
ii. Gold standard may be used to determine camera constant.
c. Use a specimen holder with single tilt and/or double tilt capabilities.

2. Procedure.

a. Start a new Count Sheet for each sample to be analyzed. Record on count sheet: analyst's
initials and date; lab sample number; client sample number microscope identification;
magnification for analysis; number of predetermined grid openings to be analyzed; and grid
identification. See the following Figure 4:
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b. Check that the microscope is properiy aligned and calibrated according to the manufacturer's
specifications and instructions.

€. Microscope settings: 80-120 kV, grid assessment 250-1000X, then 15,000-20,000X screen
magnification for analysis.

d. Approximately one-half (0.5) of the predetermined sample area to be analyzed shall be
performed on one sample grid preparation and the remaining half on a second sample grid
preparation.

€. Determine the suitability of the grid.

i. Individual grid openings with greater than 5 percent openings (holes) or covered with greater
than 25 percent particulate matter or obviously having nonuniform loading shall not be

analyzed.

ii. Examine the grid at low magnification (<1000X) to determine its suitability for detailed study
at higher magnifications.

iii. Reject the grid if:
(1) Less than 50 percent of the grid openings covered by the replica are intact.
(2) It is doubled or folded.

(3) It is too dark because of incomplete dissolution of the filter.




iv. If the grid is rejected, load the next sample grid.

v. If the grid is acceptable, continue on to Step 6 if mapping is to be used; otherwise proceed
to Step 7.

f. Grid Map (Optional).

i. Set the TEM to the low magnification mode.

ii. Use flat edge or finder grids for mapping.

iii. Index the grid openings (fields) to be counted by marking the acceptable fields for one-half
(0.5) of the area needed for analysis on each of the two grids to be analyzed. These may be

marked just before examining each grid opening (field), if desired.

iv. Draw in any details which will allow the grid to be properiy oriented if it is reloaded into the
microscope and a particular field is to be reliably identified.

g. Scan the grid.
i. Select a field to start the examination.
ii. Choose the appropriate magnification (15,000 to 20,000X screen magnification).

iii. Scan the grid as follows.

(1) At the selected magnification, make a series of parallel traverses across the field. On
reaching the end of one traverse, move the image one window and reverse the traverse.

Note: A slight overiap should be used so as not to miss any part of the grid opening (field).

(2) Make parallel traverses until the entire grid opening (field) has been scanned.

h. Identify each structure for appearance and size.

i. Appearance and size: Any continuous grouping of particles in which an asbestos fiber within
aspect ratio greater than or equal to 5:1 and a length greater than or equal to 0.5 pmis
detected shall be recorded on the count sheet. These will be designated asbestos structures and
will be classified as fibers, bundles, clusters, or matrices. Record as individual fibers any
contiguous grouping having 0, 1, or 2 definable intersections. Groupings having more than 2
intersections are to be described as cluster or matrix. See the following Figure 5:
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An intersection is a non-parallel touching or crossing of fibers, with the projection having an
aspect ratio of 5:1 or greater. Combinations such as a matrix and cluster, matrix and bundle, or
bundle and cluster are categorized by the dominant fiber quality -- cluster, bundle, and matrix,
respectively. Separate categories will be maintained for fibers less than 5 pm and for fibers
greater than or equal to 5 pm in length. Not required, but useful, may be to record the fiber
length in 1 pm intervals. (Identify each structure morphologically and analyze it as it enters the
"window".)

(1) Fiber. A structure having a minimum length greater than 0.5 pm and an aspect ratio (length
to width) of 5:1 or greater and substantially parallel sides. Note the appearance of the end of
the fiber, i.e., whether it is flat, rounded or dovetailed, no intersections.

(2) Bundle. A structure composed of 3 or more fibers in a parallel arrangement with each fiber
closer than one fiber diameter.

(3) Cluster. A structure with fibers in a random arrangement such that all fibers are intermixed
and no single fiber is isolated from the group; groupings must have more than 2 intersections.

(4) Matrix. Fiber or fibers with one end free and the other end embedded in or hidden by a
particulate. The exposed fiber must meet the fiber definition.

(5) NSD. Record NSD when no structures are detected in the field.

(6) Intersection. Non-parallel touching or crossing of fibers, with the projection having an
aspect ratio 5:1 or greater.

ii. Structure Measurement.
(1) Recognize the structure that is to be sized.

(2) Memorize its location in the "window" relative to the sides, inscribed square and to other
particulates in the field so this exact location can be found again when scanning is resumed.

(3) Measure the structure using the scale on the screen.

(4) Record the length category and structure type classification on the count sheet after the
field number and fiber number.

(5) Return the fiber to its original location in the window and scan the rest of the field for other
fibers; if the direction of travel is not remembered, return to the right side of the field and
begin the traverse again.

i. Visual identification of Electron Diffraction (ED) patterns is required for each asbestos

structure counted which would cause the analysis to exceed the 70 s/mm 2 concentration.
(Generally this means the first four fibers identified as asbestos must exhibit an identifiable

diffraction pattern for chrysotile or amphibole.)

i. Center the structure, focus, and obtain an ED pattern. (See Microscope Instruction Manual for
more detailed instructions.)

ii. From a visual examination of the ED pattern, obtained with a short camera length, classify
the observed structure as belonging to one of the following classifications: chrysotile,
amphibole, or nonasbestos.

(1) Chrysotile: The chrysotile asbestos pattern has characteristic streaks on the layer lines
other than the central line and some streaking also on the central line. There will be spots of




normal sharpness on the central layer line and on alternate lines (2nd, 4th, etc.). The repeat
distance between layer lines is 0.53 nm and the center doublet is at 0.73 nm. The pattern
should display (002), (110), (130) diffraction maxima; distances and geometry should match a
chrysotile pattern and be measured semiquantitatively.

(2) Amphibole Group [includes grunerite (amosite), crocidolite, anthophyllite, tremolite, and
actinolite]: Amphibole asbestos fiber patterns show layer lines formed by very closely spaced
dots, and the repeat distance between layer lines is also about 0.53 nm. Streaking in layer lines
is occasionally present due to crystal structure defects.

(3) Nonasbestos: Incomplete or unobtainable ED patterns, a nonasbestos EDXA, or a
nonasbestos morphology.

iii. The micrograph number of the recorded diffraction patterns must be reported to the client
and maintained in the laboratory's quality assurance records. The records must also
demonstrate that the identification of the pattern has been verified by a qualified individual and
that the operator who made the identification is maintaining at least an 80 percent correct
visual identification based on his measured patterns. In the event that examination of the
pattern by the qualified individual indicates that the pattern had been misidentified visually, the
client shall be contacted. If the pattern is a suspected chrysotile, take a photograph of the
diffraction pattern at 0 degrees tilt. If the structure is suspected to be amphibole, the sample
may have to be tilted to obtain a simple geometric array of spots.

j. Energy Dispersive X-Ray Analysis (EDXA).

i. Required of all amphiboles which would cause the analysis results to exceed the 70 s/mm 2
concentration. (Generally speaking, the first 4 amphiboles would require EDXA.)

ii. Can be used alone to confirm chrysotile after the 70 s/mm 2 concentration has been
exceeded.

iii. Can be used alone to confirm all nonasbestos.

iv. Compare spectrum profiles with profiles obtained from asbestos standards. The closest
match identifies and categorizes the structure.

v. If the EDXA is used for confirmation, record the properiy labeled spectrum on a computer
disk, or if a hard copy, file with analysis data.

vi. If the number of fibers in the nonasbestos class would cause the analysis to exceed the 70

s/mm 2 concentration, their identities must be confirmed by EDXA or measurement of a zone
axis diffraction pattern to establish that the particles are nonasbestos.

k. Stopping Rules.

i. If more than 50 asbestiform structures are counted in a particular grid opening, the analysis
may be terminated.

ii. After having counted 50 asbestiform structures in a minimum of 4 grid openings, the analysis
may be terminated. The grid opening in which the 50th fiber was counted must be completed.

iii. For blank samples, the analysis is always continued until 10 grid openings have been
analyzed.

iv. In all other samples the analysis shall be continued until an analytical sensitivity of 0.005
s/cm 3 is reached.

I. Recording Rules. The count sheet should contain the following information:




i. Field (grid opening): List field number.
ii. Record "NSD" if no structures are detected.

iii. Structure information.

(1) If fibers, bundles, clusters, and/or matrices are found, list them in consecutive numerical
order, starting over with each field.

(2) Length. Record length category of asbestos fibers examined. Indicate if less than 5 pm or
greater than or equal to 5 pm.

(3) Structure Type. Positive identification of asbestos fibers is required by the method. At least
one diffraction pattern of each fiber type from every five samples must be recorded and
compared with a standard diffraction pattern. For each asbestos fiber reported, both a
morphological descriptor and an identification descriptor shall be specified on the count sheet.

(4) Fibers classified as chrysotile must be identified by diffraction and/or X-ray analysis and
recorded on the count sheet. X-ray analysis alone can be used as sole identification only after

70s/mm 2 have been exceeded for a particular sample.

(5) Fibers classified as amphiboles must be identified by X-ray analysis and electron diffraction
and recorded on the count sheet. (X-ray analysis alone can be used as sole identification only

after 70s/mm 2 have been exceeded for a particular sample.)

(6) If a diffraction pattern was recorded on film, the micrograph number must be indicated on
the count sheet.

(7) If an electron diffraction was attempted and an appropriate spectra is not observed, N
should be recorded on the count sheet.,

(8) If an X-ray analysis is attempted but not observed, N should be recorded on the count
sheet.

(9) If an X-ray analysis spectrum is stored, the file and disk number must be recorded on the
count sheet.

m. Classification Rules,

i. Fiber. A structure having a minimum length greater than or equal to 0.5 pm and an aspect
ratio (length to width) of 5:1 or greater and substantially parallel sides. Note the appearance of
the end of the fiber, i.e., whether it is flat, rounded or dovetailed.

ii. Bundle. A structure composed of three or more fibers in a parallel arrangement with each
fiber closer than one fiber diameter.

iii. Cluster. A structure with fibers in a random arrangement such that all fibers are intermixed
and no single fiber is isolated from the group. Groupings must have more than two
intersections.

iv. Matrix. Fiber or fibers with one end free and the other end embedded in or hidden by a
particulate. The exposed fiber must meet the fiber definition.

v. NSD. Record NSD when no structures are detected in the field.

n. After all necessary analyses of a particle structure have been completed, return the
goniometer stage to 0 degrees, and return the structure to its original location by recall of the

original location.




0. Continue scanning until all the structures are identified, classified and sized in the field.

p. Select additional fields (grid openings) at fow magnification; scan at a chosen magnification
(15,000 to 20,000X screen magnification); and analyze until the stopping rule becomes
applicable.

g. Carefully record all data as they are being collected, and check for accuracy.

r. After finishing with a grid, remove it from the microscope, and replace it in the appropriate
grid hold. Sample grids must be stored for a minimum of 1 year from the date of the analysis;
the sample cassette must be retained for a minimum of 30 days by the laboratory or returned
at the client's request.

H. Sample Analytical Sequence
1. Carry out visual inspection of work site prior to air monitoring.

2. Collect a minimum of five air samples inside the work site and five samples outside the work
site. The indoor and outdoor samples shall be taken during the same time period.

3. Analyze the abatement area samples according to this protocol. The analysis must meet the
0.005 s/cm 3 analytical sensitivity.

4. Remaining steps in the analytical sequence are contained in Unit IV. of this Appendix.
I. Reporting

The following information must be reported to the client. See the following Table II:
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1. Concentration in structures per square millimeter and structures per cubic centimeter.
2. Analytical sensitivity used for the analysis.
3. Number of asbestos structures.

4. Area analyzed.

5. Volume of air samples (which was initially provided by client).
6. Average grid size opening.

7. Number of grids analyzed.

8. Copy of the count sheet must be included with the report.

9. Signature of laboratory official to indicate that the laboratory met specifications of the AHERA
method.

10. Report form must contain official laboratory identification (e.g., letterhead).

11. Type of asbestos.
J. Calibration Methodology

Note: Appropriate implementation of the method requires a person knowledgeable in electron
diffraction and mineral identification by ED and EDXA. Those inexperienced laboratories wishing
to develop capabilities may acquire necessary knowledge through analysis of appropriate
standards and by following detailed methods as described in References 8 and 10 of Unit IIL.L.

1. Equipment Calibration. In this method, calibration is required for the air-sampling equipment
and the transmission electron microscope (TEM).

a. TEM Magnification. The magnification at the fluorescent screen of the TEM must be calibrated
at the grid opening magnification (if used) and also at the magnification used for fiber counting.
This is performed with a cross grating replica. A logbook must be maintained, and the dates of
calibration depend on the past history of the particular microscope; no frequency is specified.
After any maintenance of the microscope that involved adjustment of the power supplied to the
lenses or the high-voltage system or the mechanical disassembly of the electron optical column
apart from filament exchange, the magnification must be recalibrated. Before the TEM
calibration is performed, the analyst must ensure that the cross grating replica is placed at the
same distance from the objective lens as the specimens are. For instruments that incorporate
an eucentric tilting specimen stage, all speciments and the cross grating replica must be placed

at the eucentric position.
b. Determination of the TEM magnification on the fluorescent screen.
i. Define a field of view on the fluorescent screen either by markings or physical boundaries.

The field of view must be measurable or previously inscribed with a scale or concentric circles
(all scales should be metric).

ii. Insert a diffraction grating replica (for example a grating containing 2,160 lines/mm) into the
specimen holder and place into the microscope. Orient the replica so that the grating lines fall
perpendicular to the scale on the TEM fluorescent screen. Ensure that the goniometer stage tilt

is 0 degrees.




iii. Adjust microscope magnification to 10,000X or 20,000X. Measure the distance (mm)
between two widely separated lines on the grating replica. Note the number of spaces between
the lines. Take care to measure between the same relative positions on the lines (e.g., between
left edges of lines).

Note: The more spaces included in the measurement, the more accurate the final calculation.
On most microscopes, however, the magnification is substantially constant only within the
central 8-10 cm diameter region of the fluorescent screen.

iv. Calculate the true magnification (M) on the fluorescent screen:
M=XG/Y

where:

X=total distance (mm) between the designated grating lines;
G=calibration constant of the grating replica (lines/mm):
Y=number of grating replica spaces counted along X.

c. Calibration of the EDXA System. Initially, the EDXA system must be calibrated by using two
reference elements to calibrate the energy scale of the instrument. When this has been
completed in accordance with the manufacturer's instructions, calibration in terms of the
different types of asbestos can proceed. The EDXA detectors vary in both solid angle of
detection and in window thickness. Therefore, at a particular accelerating voltage in use on the
TEM, the count rate obtained from specific dimensions of fiber will vary both in absolute X-ray
count rate and in the relative X-ray peak heights for different elements. Only a few minerals are
relevant for asbestos abatement work, and in this procedure the calibration is specified in terms
of a "fingerprint" technique. The EDXA spectra must be recorded from individual fibers of the
relevant minerals, and identifications are made on the basis of semiquantitative comparisons
with these reference spectra.

d. Calibration of Grid Openings.

i. Measure 20 grid openings on each of 20 random 200-mesh copper grids by placing a grid on
a glass slide and examining it under the PCM. Use a calibrated graticule to measure the average
field diameter and use this number to calculate the field area for an average grid opening. Grids
are to be randomly selected from batches up to 1,000.

Note: A grid opening is considered as one field.

ii. The mean grid opening area must be measured for the type of specimen grids in use. This
can be accomplished on the TEM at a properiy calibrated low magnification or on an optical
microscope at a magnification of approximately 400X by using an eyepiece fitted with a scale
that has been calibrated against a stage micrometer. Optical microscopy utilizing manual or
automated procedures may be used providing instrument calibration can be verified.

e. Determination of Camera Constant and ED Pattern Analysis.

i. The camera length of the TEM in ED operating mode must be calibrated before ED patterns on
unknown samples are observed. This can be achieved by using a carbon-coated grid on which a
thin film of gold has been sputtered or evaporated. A thin film of gold is evaporated on the
specimen TEM grid to obtain zone-axis ED patterns superimposed with a ring pattern from the
polycrystalline gold film.

ii. In practice, it is desirable to optimize the thickness of the gold film so that only one or two




sharp rings are obtained on the superimposed ED pattern. Thicker gold film would normally give
multiple gold rings, but it will tend to mask weaker diffraction spots from the unknown fibrous
particulates. Since the unknown d-spacings of most interest in asbestos analysis are those
which lie closest to the transmitted beam, multiple gold rings are unnecessary on zone-axis ED
patterns. An average camera constant using multiple gold rings can be determined. The camera
constant is one-half the diameter, D, of the rings times the interplanar spacing, d, of the ring

being measured.

K. Quality Control/Quality Assurance Procedures (Data Quality Indicators)

Monitoring the environment for airborne asbestos requires the use of sensitive sampling and
analysis procedures. Because the test is sensitive, it may be influenced by a variety of factors.
These include the supplies used in the sampling operation, the performance of the sampling,
the preparation of the grid from the filter and the actual examination of this grid in the
microscope. Each of these unit operations must produce a product of defined quality if the
analytical result is to be a reliable and meaningful test result. Accordingly, a series of control
checks and reference standards is performed along with the sample analysis as indicators that
the materials used are adequate and the operations are within acceptable limits. In this way,
the quality of the data is defined and the results are of known value. These checks and tests
also provide timely and specific warning of any problems which might develop within the
sampling and analysis operations. A description of these quality control/quality assurance
procedures is summarized in the following Table III:
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1. When the samples arrive at the laboratory, check the samples and documentation for
completeness and requirements before initiating the analysis.

2. Check all laboratory reagents and supplies for acceptable asbestos background levels.

3. Conduct all sample preparation in a clean room environment monitored by laboratory blanks
and special testing after cleaning or servicing the room.

4. Prepare multiple grids of each sample.

5. Provide laboratory blanks with each sample batch. Maintain a cumulative average of these
results. If this average is greater than 53 f/mm 2 per 10 200-mesh grid openings, check the




system for possible sources of contamination.
6. Check for recovery of asbestos from cellulose ester filters submitted to plasma asher.

7. Check for asbestos carryover in the plasma asher by inciuding a blank alongside the positive
control sample.

8. Perform a systems check on the transmission electron microscope daily.

9. Make periodic performance checks of magnification, electron diffraction and energy
dispersive X-ray systems as set forth in Table III of Unit III.K.

10. Ensure qualified operator performance by evaluation of replicate counting, duplicate
analysis, and standard sample comparisons as set forth in Table III of Unit III.K.

11. Validate all data entries.

12. Recalculate a percentage of all computations and automatic data reduction steps as
specified in Table III.

13. Record an electron diffraction pattern of one asbestos structure from every five samples
that contain asbestos. Verify the identification of the pattern by measurement or comparison of
the pattern with patterns collected from standards under the same conditions.

The outline of quality control procedures presented above is viewed as the minimum required to
assure that quality data is produced for clearance testing of an asbestos abated area. Additional
information may be gained by other control tests. Specifics on those control procedures and
options available for environmental testing can be obtained by consulting References 6, 7, and
11 of Unit IIL.L.

L. References
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1. "Guidelines for Controlling Asbestos-Containing Materials in Buildings," EPA 560/5-85-024,
June 1985.
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4. Campbell, W.]., R.L. Blake, L.L. Brown, E.E. Gather, and J.]. Sjoberg. Selected Silicate
Minerals and Their Asbestiform Varieties. Information Circular 8751, U.S. Bureau of Mines,
1977.

5. Quality Assurance Handbook for Air Pollution Measurement System. Ambient Air Methods,
EPA 600/4-77-027a, USEPA, Office of Research and Development, 1977.

6. Method 2A: Direct Measurement of Gas Volume Through Pipes and Small Ducts. 40 CFR Part
60 Appendix A.

7. Burdette, G.J. Health & Safety Exec., Research & Lab. Services Div., London, "Proposed
Analytical Method for Determination of Asbestos in Air."

8. Chatfield, E.J., Chatfield Tech. Cons., Ltd., Clark, T., PEI Assoc. "Standard Operating
Procedure for Determination of Airborne Asbestos Fibers by Transmission Electron Microscopy




Using Polycarbonate Membrane Filters." WERL SOP 87-1, March 5, 1987.
9. NIOSH. Method 7402 for Asbestos Fibers, December 11, 1986 Draft.

10. Yamate, G., S.C. Agarwall, R.D. Gibbons, IIT Research Institute, "Methodology for the
Measurement of Airborne Asbestos by Electron Microscopy." Draft report, USEPA Contract 68-
02-3266, July 1984,

11. Guidance to the Preparation of Quality Assurance Project Plans. USEPA, Office of Pollution
Prevention and Toxics, 1984.

IV. Mandatory Interpretation of Transmission Electron Microscopy Results to
Determine Completion of Response Actions

A. Introduction

A response action is determined to be completed by TEM when the abatement area has been
cleaned and the airborne asbestos concentration inside the abatement area is no higher than
concentrations at locations outside the abatement area. "Outside" means outside the
abatement area, but not necessarily outside the building. EPA reasons that an asbestos removal
contractor cannot be expected to clean an abatement area to an airbome asbestos
concentration that is lower than the concentration of air entering the abatement area from
outdoors or from other parts of the building. After the abatement area has passed a thorough
visual inspection, and before the outer containment barrier is removed, a minimum of five air
samples inside the abatement area and a minimum of five air samples outside the abatement
area must be collected. Hence, the response action is determined to be completed when the
average airborne asbestos concentration measured inside the abatement area is not statistically
different from the average airborne asbestos concentration measured outside the abatement

area.

The inside and outside concentrations are compared by the Z-test, a statistical test that takes
into account the variability in the measurement process. A minimum of five samples inside the
abatement area and five samples outside the abatement area are required to control the false
negative error rate, i.e., the probability of declaring the removal complete when, in fact, the air
concentration inside the abatement area is significantly higher than outside the abatement
area. Additional quality control is provided by requiring three blanks (filters through which no
air has been drawn) to be analyzed to check for unusually high filter contamination that would
distort the test results.

When volumes greater than or equal to 1,199 L for a 25 mm filter and 2,799 L for a 37 mm
filter have been collected and the average number of asbestos structures on samples inside the
abatementareaisnogreater than 70 s/mm 2 of filter, the response action may be considered
complete without comparing the inside samples to the outside samples. EPA is permitting this
initial screening test to save analysis costs in situations where the airborne asbestos
concentration is sufficiently low so that it cannot be distinguished from the filter
contamination/background level (fibers deposited on the filter that are unrelated to the air
being sampled). The screening test cannot be used when volumes of less than 1,199 L for 25
mm filter or 2,799 L for a 37 mm filter are collected because the ability to distinguish levels
significantly different from filter background is reduced at low volumes.

The initial screening test is expressed in structures per square millimeter of filter because filter
background levels come from sources other than the air being sampled and cannot be
meaningfully expressed as a concentration per cubic centimeter of air. The value of 70 s/mm 2
is based on the experience of the panel of microscopists who consider one structure in 10 grid
openings (each grid opening with an area of 0.0057 mm 2) to be comparable with
contamination/background levels of blank filters. The decision is based, in part, on Poisson
statistics which indicate that four structures must be counted on a filter before the fiber count is
statistically distinguishable from the count for one structure. As more information on the
performance of the method is collected, this criterion may be modified. Since different




combinations of the number and size of grid openings are permitted under the TEM protocol,
the criterion is expressed in structures per square millimeter of filter to be consistent across all

combinations. Four structures per 10 grid openings corresponds to approximately 70 s/mm 2.

B. Sample Collection and Analysis

1. A minimum of 13 samples is required: five samples collected inside the abatement area, five
samples collected outside the abatement area, two field blanks, and one sealed blank.

2. Sampling and TEM analysis must be done according to either the mandatory or
nonmandatory protocols in Appendix A. At least 0.057 mm 2 of filter must be examined on
blank filters.

C. Interpretation of Results
1. The response action shall be considered complete if either:

a. Each sample collected inside the abatement area consists of at least 1,199 L of air for a 25
mm filter, or 2,799 L of air for a 37 mm filter, and the arithmetic mean of their asbestos
structure concentrations per square millimeter of filter is less than or equal to 70 s/mm 2; or

b. The three blank samples have an arithmetic mean of the asbestos structure concentration on
the blank filtersthatislessthanor equal to 70 s/mm 2 and the average airborne asbestos
concentration measured inside the abatement area is not statistically higher than the average
airborne asbestos concentration measured outside the abatement area as determined by the Z-
test. The Z-test is carried out by calculating
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where YI is the average of the natural logarithms of the inside samples and YO is the average
of the natural logarithms of the outside samples, nl is the number of inside samples and nO is
the number of outside samples. The response action is considered complete if Z is less than or
equal to 1.65.

Note: When no fibers are counted, the calculated detection limit for that analysis is inserted for
the concentration.

2. If the abatement site does not satisfy either (1) or (2) of this Section C, the site must be
recleaned and a new set of samples collected.

D. Sequence for Analyzing Samples

It is possible to determine completion of the response action without analyzing all samples.
Also, at any point in the process, a decision may be made to terminate the analysis of existing
samples, reclean the abatement site, and collect a new set of samples. The following sequence
is outlined to minimize the number of analyses needed to reach a decision.

1. Analyze the inside samples.

2. If at least 1,199 L of air for a 25 mm filter or 2,799 L of air for a 37 mm filter is collected for
each inside sample and the arithmetic mean concentration of structures per square millimeter
of filter is less than or equal to 70 s/mm 2, the response action is complete and no further
analysis is needed.

3. If less than 1,199 L of air for a 25 mm filter or 2,799 L of air for a 37 mm filter is collected
for any of the inside samples, or the arithmetic mean concentration of structures per square

millimeteroffilterisgreaterthan 70 s/mm 2, analyze the three blanks.




4. If the arithmetic mean concentration of structures per square millimeter on the blank filters
is greater than 70 s/mm 2, terminate the analysis, identify and correct the source of blank
contamination, and collect a new set of samples.

5. If the arithmetic mean concentration of structures per square millimeter on the blank filters
is less than or equal to 70 s/mm 2, analyze the outside samples and perform the Z-test.

6. If the Z-statistic is less than or equal to 1.65, the response action is complete. If the Z-
statistic is greater than 1.65, reclean the abatement site and collect a new set of samples.

[52 FR 41857, Oct. 30, 1987]
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1.0 Objective

Because of the evidentiary nature of samples collected during environmental investigations, possession must be
traceable from the time the samples are collected until their derived data are introduced as evidence in legal proceedings.
To maintain and document sample possession, sample custody procedures are followed. All paperwork associated with
the sample custody procedures will be retained in CDM Federal Programs Corporation (CDM) files unless the client
requests that it be transferred to them for use in legal proceedings or at the completion of the contract.

Note: Sample custody documentation requirements vary with the specific EPA region or client. This SOP is intended to

l present basic sample custody requirements, along with common options. Specific sample custody requirements shall be
presented in the project-specific quality assurance (QA) project plan or project-specific modification or clarification form
(see Section U-1).

2.0 Background

2.1 Definitions
Sample - A sample is material to be analyzed that is contained in single or multiple containers representing a unique

sample identification number.

Sample Custody - A sample is under custody if: It is in your possession

1,
2. ltis in your view, after being in your possession
3. It was in your possession and you locked it up
4. ltis in a designated secure area

Chain-of-Custody Record - A chain-of-custody record is a form used to document the transfer of custody of samples
from one individual to another.

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is used to detect
tampering with samples after they have been packed for shipping.

Sample Label - A sample label is an adhesive label placed on sample containers to designate a sample identification
number and other sampling information.

Sample Tag - A sample tag is attached with string to a sample container to designate a sample identification number and
other sampling information. Tags may be used when it is difficult to physically place adhesive labels on the container

(e.g., in the case of small air sampling tubes).

3.0 General Responsibilities
Sampler - The sampler is personally responsible for the care and custody of the samples collected until they are properly

transferred or dispatched.

Field Team Leader - The field team leader (FTL) is responsible for ensuring that strict chain-of-custody procedures are
maintained during all sampling events. The FTL is also responsible for coordinating with the subcontractor laboratory to
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ensure that adequate information is recorded on custody records. The FTL determines whether proper custody
procedures were followed during the fieldwork.

Field Sample Custodian - The field sample custodian, when designated by the FTL, is responsible for accepting custody
of samples from the sampler(s) and properly packing and shipping the samples to the laboratory assigned to do the
analyses. A field sample custodian is typically designated only for large and complex field efforts.

Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the
field plan or site/quality assurance project plan (QAPP).

4.0 Required Supplies

= Chain-of-custody records (applicable client or CDM forms) ® Custody seals
= Sample labels and/or tags ® Clear tape
EPA Field Operations Records Management System Il Lite™ = Computer
(FORMS Il Lite™) software (if required) = Printer

= Printer paper

5.0 Procedures

5.1 Chain-of-Custody Record
This procedure establishes a method for maintaining custody of samples through use of a chain-of-custody record. This

procedure will be followed for all samples collected or split samples accepted. '

Field Custody
1. Collect only the number of samples needed to represent the media being sampled. To the extent possible, determine

the quantity and types of samples and sample locations before the actual fieldwork. As few people as possible shall
handle samples.

2. Complete sample labels or tags for each sample using waterproof ink.

3. Maintain personal custody of the samples (in your possession) at all times until custody is transferred for sample
shipment or directly to the analytical laboratory.

Transfer of Custody and Shipment
1. Complete a chain-of-custody record for all samples (see Figure 1 for an example of a chain-of-custody record. Similar

forms may be used when requested by the client). When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the record. This record documents sample custody
transfer from the sampler, often through another person, to the sample custodian in the appropriate laboratory.

=  The date/time will be the same for both signatures when custody is transferred directly to another person. When
samples are shipped via common carrier (e.g., Federal Express), the date/time will not be the same for both
signatures. Common carriers are not required to sign the chain-of-custody record.

= |n all cases, it must be readily apparent that the person who received custody is the same person who
relinquished custody to the next custodian.

= |f samples are left unattended or a person refuses to sign, this must be documented and explained on the chain-
of-custody record.

Note: If a field sample custodian has been designated, he/she may initiate the chain-of-custody record, sign, and date as
the relinquisher. The individual sampler(s) must sign in the appropriate block, but does (do) not need to sign and date as
a relinquisher (refer to Figure 1).
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2. Package samples properly for shipment and dispatch to the appropriate laboratory for analysis. Each shipment must
be accompanied by a separate chain-of-custody record. If a shipment consists of multiple coolers, a chain-of-custody
record shall be filled out for each cooler documenting only samples contained in that particular cooler.

3. The original record will accompany the shipment, and the copies will be retained by the FTL and, if applicable,
distributed to the appropriate sample coordinators. Freight bills will also be retained by the FTL as part of the
permanent documentation. The shipping number from the freight bill shall be recorded on the applicable chain-of-
custody record and field logbook in accordance with TSOP 4-1, Field Logbook Content and Control.

Procedure for Completing CDM Example Chain-of-Custody Record

The following procedure is to be used to fill out the CDM chain-of-custody record. The record provided herein (Figure 1) is
an example chain-of-custody record. If another type of custody record (i.e., provided by the EPA Contract Laboratory
Program (CLP) or a subcontract laboratory or generated by FORMS |l Lite™) is used to track the custody of samples, the

custody record shall be filled out in its entirety.

Record project number.

Record FTL for the project (if a field sample custodian has been designated, also record this name in the “Remarks” box).

Record the name and address of the laboratory to which samples are being shipped.

Enter the project name/location or code number.

Record overnight courier’s airbill number.

Record sample location number.

Record sample number.

Note preservatives added to the sample.

Note media type (matrix) of the sample.

10. Note sample type (grab or composite).

11. Enter date of sample collection.

12. Enter time of sample collection in military time.

13. When required by the client, enter the names or initials of the samplers next to the sample location number of the
sample they collected.

14. List parameters for analysis and the number of containers submitted for each analysis.

15. Enter appropriate designation for laboratory quality control (e.g., matrix spike/matrix spike duplicate [MS/MSD], matrix
spike/duplicate [MS/D]), or other remarks (e.g., sample depth).

16. Sign the chain-of-custody record(s) in the space provided. All samplers must sign each record.

17. If sample tags are used, record the sample tag number in the “Remarks” column.

18. The originator checks information entered in Items 1 through 16 and then signs the top left “Relinquished by” box,
prints his/her name, and enters the current date and time (military).

19. Send the top two copies (usually white and yellow) with the samples to the laboratory; retain the third copy (usually
pink) for the project files. Retain additional copies for the project file or distribute as required to the appropriate
sample coordinators.

20. The laboratory sample custodian receiving the sample shipment checks the sample label information against the

chain-of-custody record. Sample condition is checked and anything unusual is noted under “Remarks” on the chain-

of-custody record. The laboratory custodian receiving custody signs in the adjacent “Received by” box and keeps the
copy. The white copy is returned to CDM.
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5.2 Sample Labels and Tags

Unless the client directs otherwise, sample labels or tags will be used for all samples collected or accepted for CDM projects.

1. Complete one label or tag with the information required by the client for each sample container collected. A typical
label or tag would be completed as follows (see Figure 2 for example of sample tag; labels are completed with the

equivalent information):

Record the project code (i.e., project or task number).

Enter the station number (sample number or EPA CLP identification number) if applicable.
Record the date to indicate the month, day, and year of sample collection.

Enter the time (military) of sample collection.
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Place a check to indicate composite or grab sample.

Record the station (sample) location.

Sign in the space provided.

Place a check next to “yes” or “no” to indicate if a preservative was added.

Place a check under “Analyses” next to the parameters for which the sample is to be analyzed. If the desired
analysis is not listed, write it in the empty slot. Note: Do not write in the box for “laboratory sample number.”
= Place or write additional relevant information under “Remarks.”

2. Place adhesive labels directly on the sample containers. Place clear tape over the label to protect from moisture.

3. Securely attach sample tags to the sample bottle. On 2.27 liter (80 oz.) amber bottles, the tag string may be looped
through the ring-style handle and tied. On all other containers, it is recommended that the string be looped around the
neck of the bottle, then twisted, and relooped around the neck until the slack in the string is removed.

4. Double-check that the information recorded on the sample tag is consistent with the information recorded on the
chain-of-custody record.

5.3 Custody Seals
Two custody seals must be placed on opposite corners of all shipping containers (e.g., cooler) before shipment. The
seals shall be signed and dated by the shipper.

Custody seals may also be required to be placed on individual sample bottles. Check with the client or refer to EPA
regional guidelines for direction.

5.4 Sample Shipping
CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples defines the requirements for packaging and
shipping environmental samples.

6.0 Restrictions/Limitations
Check with the EPA region or client for specific guidelines. If no specific guidelines are identified, this procedure shall be
followed.

For EPA CLP sampling events, combined chain-of-custody/traffic report forms generated with EPA FORMS |l Lite™ or
other EPA-specific records may be used. Refer to regional guidelines for completing these forms.

The EPA FORMS Il Lite™ software may be used to customize sample labels and custody records when directed by the
client or the CDM project manager.
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